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ARALDITE Castings 

Fixed and Moving Contact Insulators employed on the 25 KV. On- 

Load Tap Changing Equipment for British Transport Commission’s 
Locomotives. 

By courtesy of the General Electrical Co. Litd., Witton 


MAWSON TAYLOR LIMITED, PIONEER MILLS, RADCLIFFE, MANCHESTER Tel: RAD. 2831-2-3 


Manufacturers of Electrical Insulation 


: 


* SAFEGUARDS 
EARTH CONTINUITY 


incorporates a Copper 


7 Bonding Link as an 


integral part of the con- 
necting sieeve 


THE COPPER BONDING LINK }" x IN CROSS 
SECTION AND CAN BE ADAPTED TO TAKE A SCREW 
TERMINAL FOR AN EXTRA EARTH WIRE IF REQUIRED 


EXTRA SLOTS ARE PROVIDED IN THE TRUNKING 
BODY TO FACILITATE LID FIXING SHOULD THE 
TRUNKING NEED CUTTING 


ACCESSORIES ARE DESIGNED WITH RADIUSED 
SURFACES TO PREVENT CABLES BEING DAMAGED BY 
SHARP ANGULAR EDGES 


DETACHABLE CABLE RETAINING STRAPS 
ALL NUTS AND BOLTS ARE CADMIUM OR ZINC PLATED 


ALL COMPONENTS OF THE SYSTEM ARE FINISHED IN 
OVEN-BAKED ENAMEL (ADMIRALTY GREY) 


CABLEFLOW TRUNKING IS ©"JPPLIED IN GFT. LENGTHS 
FOR EASY HANDLING 


ALL CONNECTING SLEEVES ARE INTERNALLY FITTED 
TO GIVE A SMOOTH EXTERNAL APPEARANCE 


ALSO AVAILABLE-—CABLEFLOW SKIRTING TRUNKING TO 
YOUR SPECIFICATIONS EMBODYING SWITCH PANELS, 
PLUGS, ETC. PRICES UPON APPLICATION 


PRICES GIVEN ON REQUEST FOR SPECIAL ACCESSORIES, 
NON-STANDARD CROSS SECTIONS, PIN RACKS, EXTRA 
LONG CONNECTING SLEEVES AND PARTITIONING 
FILLETS, BUS BAR CHAMBERS. 


SEND THIS COUPON FOR FULL DETAILS AND PRICES TO:— 
CABLEFLOW LTD., FACTORY UNIT 4A FIRCROFT Way, 
EDENBRIDGE, KENT. 


ADDRESS 
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WEATHERPROOF METAL-CLAD 
SOCKETS, PLUGS, SWITCH SOCKETS ot 


for all electrical purposes 


Ter minal 
& Cover 


SIMMONDS & STOKES LTD 


MANUFACTURING ELECTRICAL ENGINEERS 
Victoria House, Southampton Row, London, W.C.1. HOLborn 2163, 8637 


Lamp breakages caused by 
VIBRATION is an unnecessary. 
charge in any business 

FIT PROTECTAFIL 


PATENT SHOCK ABSORBERS 
SAVES THOUSANDS OF LAMPS DAILY 


FIT PROTECTAFIL TO YOUR LIGHTING POINTS. OVER A 
QUARTER MILLION NOW IN USE 


SEND FOR REFERENCE LIST E.T.— 


READ WHAT USERS HAVE TO SAY. 
H. Lees & Sons Ltd. 
Ashton-under-Lyne. 

Dear Sir, 

Your patent shock absorber fitted in 1944 has well 
proved its great saving over the last 16 years and is 
still giving every satisfaction. We have no hesitation 
in saying that it has saved us many pounds. 

Yours faithfully, 


J. EWILDBORE(i PETER ST OLDHAM 


MAIn 4 
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Controlling 
the 


Production must flow 


in a steady stream... 
from material and com- 
ponent stock, through 
machinery or processing, to 


the finished stage. 


The conveyors that speed this 
stream, the machines it feeds, the 


processing plant through which it 


passes .. . these, and the many main or 
ancillary equipments that serve the flow, 


are being conceived by today’s 


engineers as studies in grouped or 


igpegrated control. 


Motor control centres by Brookhirst Igranic, 
who give consultant service on 
control problems, are in- 
tegrally reliable, easy to 
install and maintain, with 
easily interchangeable 
units, and easily modified 


or extended. 


CENTRALISED, STANDARDISED 
PLANT & PROCESS CONTROL 
with Brookhirst Igranic 
motor control centres 


w 
SS Z 


i Metal industries Group 


BROOKHIRST IGRANIC 
Sales Headquarters and Export Sales Division: BEDFORD WORKS - BEDFORD 
Works ot CHESTER & BEDFORD 
Area Offices: Birmingham Bristol Bournemouth Cardiff . East Anglia Glasgow Leeds London * Manch 
Nottingham Sheffield - Belfast 


Makers of Britain’s widest range of electrical control and associated equipment 


O 
| 
: 
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Cable 
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POST OFFICE 


CABLEGRAM 


Prefix, Time handed in. Office of Origin and Service Instructions. Words. 


AERIALITEs STALYBRIDGE 2223/8 


ASHATHENE NOW AVAILABLE 


‘OFF THE SHELF' FROM 


ALL AERIALITE DEPOTS. 


AERIALITE LTD. 


: 
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Customers 


Now available from stock at all AERIALITE Depots. 


LONDON, W.2: 11-12 Paddington Green. Tel: AMBassador 3231-2 
BIRMINGHAM 19: 248 Barr Street, Hockley, Tel: NORthern 8541-2 
MANCHESTER: 355 Deansgate, Tel: BLAckfriars 3524 

GLASGOW, C.4: 311 Bell Street, Tel: BELL 2014-5 

BRISTOL 2: Portland House, Portland Square. Tel: 26130, 22722 
NEWCASTLE-ON-TYNE: Stepney Bank. Tel: NEWcastle 26085 

BELFAST: 23 Great Patrick Street. Tel: BELfast 20398 


POLYTHENE INSULATED & P.V.C. SHEATHED CABLES 


Single—Flat Twin—Flat Twin & Earth 
Flat 3-core, 250 V Grade 


All manufactured to BS1557-1954 


P.V.C. INSULATED & P.V.C. SHEATHED FLEXIBLES & CABLES 


Single unsheathed 250/440 V conduit wiring 
Single—Flat Twin—Flat Twin & Earth 

Flat 3-core 250/440 V P.V.C. sheathed 

Twin 3-core & 4-core 250/440 V Flex cord 


. All manufactured to BS2004—196! 


SUPPLIED IN 50-yd. & 100-yd. REELS (SPECIAL LENGTHS TO ORDER) 


HEAD OFFICE & 
CABLE DIVISION: 
CASTLE WORKS, 
STALYBRIDGE, Cheshire 
Telephone: STAlybridge 
2223/8 


5 
. 
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for quick 
delivery 
of urgent 
supplies 


DISTRIBUTORS OF 


ARROW Relays and Switches 

SANGAMO-WESTON Time Switches 

VENNER Time Switches 

SANTON Immersion Heaters 

SATCHWELL Automatic Controls 

DANFOSS Automatic Controls 

HONEYWELL Automatic Controls 

RONALD TRIST “MOBREY” Magnetic Level | 
Controls | 

KINGSWAY Fire Valve and Accessories 

“NORMOND” Contents Gauges | 

CLYDE FUEL GAUGES, Thermometers etc. 

*“KALORITE” Circulators | 


AND ALL OTHER LEADING MAKES OF 
THERMOSTATIC EQUIPMENT J 


GE A NV xX. 
engineering company 
47 VICTORIA STREET, S.W.|! 
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MATCHING PROBLEMS 


WELL PROVEN 


T U RNERS 


BES 


Ss 


ELIMINATE 
V~-BELT 

MATCHING 
PROBLEMS 


TRANSMIT 
MORE POWER, 
SAVE 

SPACE, TIME 
AND MONEY 


— 


‘POLY-V’ DRIVE ON 
CRUSHER GENERATOR 


SEND FOR YOUR COPY CF ‘PICTORIAL PROOF’ 
BP.V2 


TURNER BROTHERS ASBESTOS CO. LTD. 
ROCHDALE LANCS. 


A MEMBER OF THE TURNER & NEWALL CRGANISATION 


: | | \ Wy AN : 
of. 


BiICC-BURNDY 


Compression 
Tools 


for dependable 
crimped connections 


BURW 


The quality of a crimped electrical connection depends on the 
compression tool. BICC-BURNDY tools, incorporating design 
features developed during thirty years experience, 

ensure that connections are absolutely dependable — 
regardless of operator skill. These tools install BICC-BURNDY 
Hydent connectors with a crimping action that forces 
connector and conductor into a homogeneous mass, giving 
low electrical resistance with high mechanical strength. 

The BICC-BURNDY compression tooling method is speedy and 
inexpensive — it effectively cuts installation times and 

costs. The set of range-taking tools illustrated will handle 
connections on copper up to 0.4 square inches. Tools are also 
available for aluminium connections. There's a BICC-BURNDY 
compression tool to meet the needs of large and small 

users. Advice on the choice of tools and demonstrations freely 
given on request. 


HYTOOL MY29—II Lever type 


Conductor range 7/.044” — 37/.083” (0.01 in?—0.2in2). A ruggedly built versatile tool with 
single-stroke action. The single adjustable die is quickly reset for different conductor sizes 
and a bracket can be supplied for bench-mounting the tool. 


ay 
HYTOOL MR89Q 
Ratchet control type 


Conductor range 3/.020°— 7/.052” (0.001 in? — 0.0145 in2). Compact aluminium alloy single 
stroke tool designed for one hand operation. Ratchet action controls indent; handles 
release and open only after complete closure for proper indent. 


HYTOOL YIOM 
Plier type 


Conductor range 3/.020”— 7/.036” (0.001 in? — 0.007 in2). The ideal pocket-size tool for light 
wiring jobs. As well as crimping the connector and closing insulation grips, it cuts and 


strips wires, chases threads and cuts bolts. 
Hydraulic type P 


HYPRESS Y35 


Conductor range 7/.044”—61/.093” (0.01 in?—0.4in2). An extremely useful The new Hydent Catalogue fully describes BICC-BURNDY compres- 

all-round tool with interchangeable dies, suitable for industrial wiring and sion tools and connectors. To obtain a copy, attach this coupon to 

overhead lines. It develops a force of over 24,000 ib. yet weighs only 13 Ib. your Company's letterhead and mail it to: BICC 
The hook-head is rotable through 180° and the body is completely insulated. BURNDY 
Crimp depth is controlled by butting of dies and overload valve. BICC-BURNDY LTD - PRESCOT - LANCS 
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Aeroflex Brilag High 
Breaking Capacity 
Fuse-Links, certified to 
BS 88 Cat. 440 ACS, in 
: 30 amp to 400 amp 
sizes. Dimensions as 


Aeroflex High Breaking 
Capacity Fuse-Links 
(Ferrule Type) certified to 
‘ BS 88 Cat. 440 AC5. 
In 15 to 600 amp sizes. 


eroflex 4 
4 4 


AEROFLEX High Breaking Capacity rewireable 
cartridge Fuse-Links transcend BS requirements and 


rigorous tests prove their performance to be without equal. 


Suitable for both industrial and supply applications, 
interchangeable with other leading makes, AEROFLEX 
have unique time lag and non-ageing characteristics and 


give the surest protection against overloading. You can 
safely say AEROFLEX,—the Fuse-Links for 


performances in a class of their own, 


Parmiter Hope & Sugden Ltd 
FLUVENT ELECTRICAL WORKS LONGSIGHT MANCHESTER 12 


London: 34 Victoria Street, $.W.1. 
Glasgow: 5 Somerset Place, C.3. 
Birmingham : 39/41 Carrs Lane, 4. 


a — Aeroflex Q.C. Fuse-Links — 
\\ 
ie 
FB3 300 amp Fuse-Link. 
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VisiT US ON 
STAND Hiz 
GROUND FLOOR 


ok 
complete 
range’ 
of 
standard 
motors 
an 
starters 


*Including British Standard 

ventilated ‘C’ frame and 

totally enclosed ‘B’ and ‘ 
‘D’ frame motors and 

matching direct-to-line 

(non-reversing and reversing) 

and star-delta starters. 


RELY ON THE EXPERIENCE OF 


THE GENERAL ELECTRIC CO LTD OF ENGLAND 
ROTATING PLANT DIVISION - BIRMINGHAM 6 


: 
: 
: 
40 
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Aluminium sheathed cables—a growing market 


OVER 100 miles of aluminium tube is rolled on to drums like 
these at Rogerstone, Monmouthshire, every month; it goes 
to cable makers all over England. More material leaves in 
the form of strip, for those cable makers who make their 
own tube by seam welding. These tubes become sheathing 
for insulated cables. 

Four main classes of cable are being made with aluminium 
sheaths. 

Supertension Power Cables 


These are filled with gas or oil under pressure. Aluminium 
sheaths can resist this pressure without reinforcement. Pres- 
sure-type cables withaluminium sheathsare notably smaller 
and lighter, and cheaper, than alternative constructions. 


Paper Insulated Power Cables 


Aluminium sheathed cables are being increasingly used for 
power distribution in factories of all kinds. The advantages 
of aluminium over other cladding materials include—light- 


Britain’s most widely used aluminium 


ness, strength, economy, good resistance to corrosion, and 
the ability to withstand vibration. 


Rubber or Plastic Insulated Wiring Cables 


In factories or office buildings, aluminium sheathed cables 
provide neat and cheap installations; many orders today are 
repeat orders from satisfied customers. 


Telecommunication Cables 


Here aluminium’s advantage is its good conductivity. An 
aluminium sheath screens the communication circuits 
against interference from near-by power cables, and pre- 
vents dangerous build-up of induced voltages. 


Ask your cable supplier to quote you for aluminium 
sheathing next time you enquire for cables. For further in- 
formation write to: Alcan (U.K.) Limited, Aluminium 
Canada House, 30 Berkeley Square, London, W.1. Telephone 
MAYfair 9721. 


ALCAN ALUMINIUM 


ALCAN 


ALUMINIUM LiMiTED OF 


CLASSIC 60 £69-10:0 


BELLING & CO. LTD., BRIDGE WORKS, ENFIELD, MIDDLESEX. HOWard 1212 


> 
: 
* 
; : 
: 
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ANY PRICE 
ALL THESE FEATURES 


, 


\ / 


s 


*‘Double’’ Grill 


New independent full- 
width grill takes full 
mixed grill for the 
whole family. Special 
economy control en- Z 
ables half or whole J 
gr.ll to be used. Y 


Indicator Lights 
See which control is on— 
at a glance! 


Z Auto-Timer and Ringing Timer 
Z Cooks a meal while you’re 
out; includes electric clock. 


Wheels for easy moving 
Automatic brake prevents 
accidental movement. 


Slide-Out Oven Roof 


Printed with handy cook- 
ing temperatures etc. 


heated Hotcupboard 
Drop-down door makes 
extra serving shelf! 


Simmerstat controls; 
easily-cleaned twin 
drip trays. 


Reversible Oven Doors 


Right or left hand opening 7 
to suit your kitchen plan. 


Inner Glass Oven Door 
Full width, no loss of heat. 


Oven Lining comes right out 


In one piece too—so easy to 
clean! 


Super-Size, automatically 
floodlit oven 

16” x 15” x 15’. Hook in roof 
for hanging roasts, etc. 


The Belling Classic 60 combines all the latest advances in efficient, labour-saving 
cooking with glamorous lines and luxury appearance. Double-width grill with separate 
controls for each half, independently-heated hotcupboard, indicator lights on all 
controls, four simmerstat-controlled radiant plates with special drip-trays, removable 
oven roof and lining, wheels in the base with an automatic brake—these are a few of 
ee the special features which make this the most exciting cooker on the market. 

mts The Classic 60 is now being made in quantity, and delivery times are much improved, 
so please let us have your orders without delay. 


ANDO (TE HALF SOLO ALREADY/ 


The Belling Classic 60 is heading for the same kind of sales success 
as the already-established 48T and the famous record-breaking 47AB. 
And no wonder, thanks to the Belling reputation for good value and 
reliability, and the backing of powerful national advertising. The 
campaign opens this month with 


HALF-PAGES IN THE “DAILY 
MAIL” AND “RADIO TIMES” 


LL Y Y : é Yj 
YY GZ Large Independently- Y Yy 
Y Yj —Y Y 
ak Y Yy 
Yy Z i 
| 


14 Electrical Times, 23 March, 1961 


MATCHBOX and 


busbar 


syste ‘ This magnificent export 
m for achievement shows what can 

be accomplished by British 
design and salesmanship when 


Modern Factories . ae allied to the most modern pro- 


duction methods. Lesney Products q 
STAND No. DI2. A.S.E.E. 


and Co. Ltd. are one of the many 
IK UJ ( designed and manufactured by 


manufacturers who realise the great 

advantages of BARDUCT. The 

MARRYATT & PLACE LTD., 40 HATTON GARDEN, LONDON, E.C.I. Tel. HOLborn 8/8! 
DaB23.3.61.ET. 


Barduct system is specially designed 

for distributing electrical power to indi- 
vidually driven machines. Connection 
being made by means of fused plug-in 
tappings, rated at 20, 30, 60, or 100 amps. 


HIGHER ELECTRICAL ENGINEERING 

By J. Shepherd, A. H. Morton, and L. F. Spence 

In writing this book, the authors have aimed to cover, ina single 
volume, the whole course for the Al and A2 years of the 
Higher National Certificate in Electrical Engineering. The 
treatment given covers most of the Part Il syllabus and some 
sections of Part Ill of the London B.Sc.(Eng.), and should prove 
sufficient for the City and Guilds course in Electrical 
Engineering Practice. 40/- net. 


INDUCTION-TYPE INTEGRATING METERS 

By G. F. Shotter and G. F. Tagg 

A theoretical and practical investigation into induction-type 
meters and instruments used universally for measuring the 
consumption of electricity. It introduces a new explanation 
of their action based on experiments and also a mathematical 
analysis. For research workers, engineers, teachers, the 
maintenance divisions of electricity undertakings and for 
instrument manufacturers. 63/- net. 


ELECTRONIC FUNDAMENTALS AND 
APPLICATIONS 
By John D. Ryder 
The author has consolidated the fundamental phenomena under- 
lying both the transistor and semi-conductor devices into one 


treatment. In addition, he has brought together electronics on LTV. REELS 
and basic network theory and has emphasized the standard 


methods that prevail once an electronic device is reduced to | F D 


a linear active circuit; the treatment generally is qualitative 


H.C. 
COPPER 
WIRES 


and emphasis is given to the basic properties of an analytic 
method or process. 60/- net. 


PITMAN 
P.O. Box 8, Hazelhurst Works, RAMSBOTTOM, via Bury, Lancs. 
Landen, Telephone : Ramsbottom 2213/4/5. Telegrams : “SIMS” Ramsbottom. 
London Office and Stores : 
106 Newlands Park. Sydenham, London, S.E.26. Telephone : SYDenham 4211/2 


$57.3 


; 
*** 2 Product of SIMS 


Electrical Times, 23 March, 1961 5 


Ask for pamphlet 1/252 


A. REYROLLE & COMPANY LIMITED - HEBBURN - COUNTY DURHAM - ENGLAND 


; 
METALCLAD PLUGS AND SOCKETS 
OF 
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AY WOULD 


Down in the valley, the town needs more power, The 
time’s come to bring in a power line from the Grid. That 
means pylons, right across these fields, and on down into 
the valley. 

There are perhaps a hundred paths the pylons could 
follow. One must be chosen. Not plotted arbitrarily 
across a map, but thoughtfully, carefully sited, so that 
pylons and cable strike the best possible balance with the 
landscape. 

The Central Electricity Generating Board are just as 
concerned about this as they are about bringing in the 
power. For the nation has charged the Board with a 
double duty, Not only to maintain an efficient, economical 
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TAKE THE PYLONS ? 


electricity supply, but also to preserve the amenities of 
the country as they go. 

That’s why the new line will be planned so that it 

follows the dark background of a wood here; skirts a 
village there; crosses skylines in the most inconspicuous 
way to be found; and eventually reaches the town through 
its industria] suburbs. 
These advertisements are appearing in the farming and country 
magazines, The Central Electricity Generating Board thank electrical 
contractors for their co-operation in the past, and know that they will 
do all they can to preserve the amenities of the countryside. 


THE CENTRAL ELECTRICITY GENERATING BOARD 
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SHEET 


New Zealand go ahead with Cook Strait scheme. 500 kV, 600 MW d.c. circuit 
with 25-mile submarine cable and 360-mile o.h. line involved in £18°8m. 
project. (461, 497) 


N. Scotiand HEB praised in House of Lords debate. Widespread objection 
to amalgamation with S. Scotland EB; but Government confirmation 
that this may be considered. If amalgamation considered, why not one 
generating board? says Lord Citrine. (499) 


India increases import duties on types of switches, fuses and cables; also imposes 
excise duties on air conditioners, radios, refrigerators and component 


parts. (495) 
Four 350 MW sets for Tilbury “B” in £8m. CEGB order for GEC. 1965/66 com- 


missioning planned for tandem compound sets at 2,300 Ib/sq in., |,050°F 
t.s.v. conditions, with reheat to 1,050°F. (495) 


A.C. auxiliaries used on 184 out of 665 new ships classified by Lloyd’s Register, 
says annual report. Nuclear and conventional power plant inspection 
activities expanding. (498) 


Proving house tests for lighting fittings suggested by president of ELFA, D. L. 
Tabraham, at annual luncheon, may be needed by exporters to Continent 
if proposal that approval by two test houses will be accepted by all 
countries goes through. Considerable activity in first year under 
Association’s new constitution. (464) 


February a bad month for UK electricity generation; only 0°4% up on last 
year, compared with 12°9% for January. Units sold in February, |1,023m. 
New plant installed totals 227 MW output capacity. (481) 


Electronarcosis successfully used for second time in US surgical operation. 
Advantages claimed for electrical method of preventing pain over con- 
ventional anaesthetics; much work still to be done but future hopeful. 


(497) 


Leaders’ views on export task for electrical industry quoted in special 
Electrical Engineers Exhibition feature. Review of new introductions 


shows accent on industrial equipment. (473, 475) 


PEOPLE—A. M. Browne elected president, H. H. Mullens deputy president, 
BEAMA .. . J. Black becomes managing director, Metal Industries, W. 
Padley promoted to deputy managing director . . . S. Dodd appointed 
manager, No. | sub-area N Western EB... £. H. Holdup (formerly of 
Kingston) to be station super. Ontario’s Lakeview station .. . R. F. G. 
Hamilton succeeds D. Ince as manager, servo components div., Elliott 
Bros. . . . S. E. Goodall elected NICEIC chairman, J. D. D. Shaw deputy 
chairman. (482, 483) 


: 
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WHICH WAY WOULD 


Down in the valley, the town needs more power, The 
time's come to bring in a power line from the Grid, That 
means pylons, right across these tields, and on down into 
the valley. 

There are perhaps a hundred paths the pylons could 
follow. One must be chosen. Not plotted arbitrarily 
across a map, but thoughtfully, carefully sited, so that 
pylons and cable strike the best possible balance with the 
landscape. 

The Central Electricity Generating Board are just as 
concerned about this as they are about bringing in the 
power. For the nation has charged the Board with a 
double duty, Not only to maintain an efficient, economical 
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TAKE THE PYLONS ? 
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electricity supply, but also to preserve the amenities of 
the country as they go. 

That's why the new line will be planned so that it 
follows the dark background of a wood here: skirts a 
village there; crosses skylines in the most inconspicuous 
way to be found; and eventually reaches the town through 
its industrial suburbs. 


These advertisements are appearing im the farming and country 
magazines, The Central Electricity Generating Board thank electrical 
contractors for their co-operation in the past, and know that they will 


do all they can to preserve the amenities of the countryside. 


THE CENTRAL ELECTRICITY GENERATING BOARD 
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SHEET 


New Zealand go ahead with Cook Strait scheme. 500 kV, 600 MW d.c. circuit 
with 25-mile submarine cable and 360-mile o.h. line involved in £18°8m. 
project. (461, 497) 


N. Scotland HEB praised in House of Lords debate. Widespread objection 
to amalgamation with S. Scotland EB; but Government confirmation 
that this may be considered. If amalgamation considered, why not one 
generating board? says Lord Citrine. (499) 


India increases import duties on types of switches, fuses and cables; also imposes 
excise duties on air conditioners, radios, refrigerators and component 
parts. (495) 


Four 350 MW sets for Tilbury “B” in £8m. CEGB order for GEC. 1965/66 com- 
missioning planned for tandem compound sets at 2,300 Ib/sq in., 1,050°F 
t.s.v. conditions, with reheat to 1,050°F. (495) 


A.C. auxiliaries used on 184 out of 665 new ships classified by Lloyd’s Register, 
says annual report. Nuclear and conventional power plant inspection 
activities expanding. (498) 


Proving house tests for lighting fittings suggested by president of ELFA, D. L. 
Tabraham, at annual luncheon, may be needed by exporters to Continent 
if proposal that approval by two test houses will be accepted by all 
countries goes through. Considerable activity in first year under 
Association’s new constitution. (464) 


February a bad month for UK electricity generation; only 0°4°% up on last 
year, compared with 12°9% for January. Units sold in February, |1,023m. 
New plant installed totals 227 MW output capacity. (481) 


Electronarcosis successfully used for second time in US surgical operation. 
Advantages claimed for electrical method of preventing pain over con- 
ventional anaesthetics; much work still to be done but future hopeful. 


(497) 

Leaders’ views on export task for electrical industry quoted in special 
Electrical Engineers Exhibition feature. Review of new introductions 
shows accent on industrial equipment. (473, 475) 


PEOPLE—A. M. Browne elected president, H. H. Mullens deputy president, 
BEAMA .. . J. Black becomes managing director, Metal Industries, W. 
Padley promoted to deputy managing director . . . S. Dodd appointed 
manager, No. | sub-area N Western EB... £. H. Holdup (formerly of 
Kingston) to be station super. Ontario’s Lakeview station... R. F. G. 
Hamilton succeeds D. Ince as manager, servo components div., Elliott 9 
Bros. .. . S. E. Goodall elected NICEIC chairman, J. D. D. Shaw deputy 
chairman. (482, 483) 
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SHEET 


Domestic immersion heaters merit off-peak supplies, with saving in electricity 
charges, little loss of convenience, suggest SWEB experiments. (461, 463) 


20% increase in Auckland domestic consumption marks 1959/60 Electric 
Power Board results. Board dissatisfied with 64°/ load factor, lower 
than other NZ supply authorities. (470) 


January fridge sales by area boards up 48%; cookers up 54%, immersion 
heaters up 19:7% and wash-boilers 1°6% up on 1960 but January sales 
remain low. (495) 


Power exchange in Europe increased faster than energy export, shows 
annual report of UCPTE. Technical investigations cover rate of change 
of load at peak hours, performance of carrier current protection on 
international lines. (462, 471) 


Magnetohydrodynamic generation prospects discussed at IEE. Emphasis on 
cycles giving a.c. outputs; need for more information on weakly-con- 
ducting ionised gases. (462, 468) 


Plea for home market stability to improve export prospects made at BEAMA 
annual luncheon; answered by President BoT that unless we have exports 
we cannot_have a stable home market. (466) 


DSIR organising experience in use of new office buildings. Information sought 
on performance of heating, lighting and ventilation installation and 
noise reductions. (496) 


Model used to study pantograph performance at high speeds, for 25 kV 
traction. Beaded wire catenary used to give dynamic similarity, other 
scaling factors considered in IEE paper. (465) 


Malaya doubles electricity sales in five years, reports Central Electricity Board. 
Hydro and steam generation have expanded interest in gas-generator 
gas turbine units. (470) . 


Block storage heater for domestic installations introduced by Thermodare. 
Purchase-tax to be paid; will not alter tax arrangements for existing 
heaters. (461, 495) 


BUSINESS—English Electric to stop making radio frequency induction heaters 
(495) . . . £149,658 loss by Bruce Peebles . . . GEC warn of lower 1961 
profits . . . Small increase by Crofts Engineers and A. F. Bulgin . . 
Bulpitts’ profit dips... One for eight rights issue by Wolf Tools and 
13% higher dividend. (502) 


OVERSEAS—Canadian GE earnings fall 16% in 1960. . . scheme for 450 MW tidal 
project in Nova Scotia; ratification delay for Columbia River Treaty 
urged by BC Energy Board ... Study of 4,700 MW Alaska hydro project 
by US . . . India approves 885 MW of generating plant for third plan... 
Japan revises nuclear programme and control. (501) 
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INTRODUCING THE Ashley NeW and improved mounting block 


Designed on completely new principles allowing easy location on ceilings, walls, independent of 
and before the accessory or light fitting is surmounted. 


SPECIAL FEATURES 

A. 2B.A.x &” Plated fixing screws and tapped inserts—supplied loose. 

B. Optional large capacity earth terminal for loop-in wiring. 

C. Composite 3 way base Knockout—each section will take 3/.029 three core T.R.S., L.A.8., or 


P.V.C., cable. 
Six Knockouts in sides for surface entry of 3/.029 cable. Either vertical or horizontal wiring entry 
for Ashley Batten Lampholder by selecting the appropriate ‘Polyblok’ fixing holes. 


METHODS OF USE 

1. Select fixing holes in ‘Polyblok’, present inserts to tapered recess and pull fully home by 
tightening 2 B.A. screw; remove screw and apply ‘Polyblok’ to working surface with wood 
screws in holes without inserts. The accessory can then be simply fitted by using 2 B.A. screws. 
The fitting or accessory can be removed and re-located, or taken down for inspection without 
risk of damage to plaster surfaces or losing screw grip. 

2. Use two wood screws to fix ‘Polyblok’ in position, then after wiring ends are made off, use two 
further wood screws through the accessory and the unused pair of holes in the ‘Polyblok’. 
This allows independent location of the accessory, using wood screws. 


COURT 


= 8. Use one pair of wood screws through both ‘Polyblok’ and accessory in the conventional manner. 
DIMENSIONS KNOCKOUTS For Per 
_ Access- Quan. Dozen 
= Cat. Pro- Fixing } cries Colour per List 
eae visit US ON No. Dia. jectionCentres Base Sides of Carton 
| | _ Dia. 
STAND FS 
GROUND FLOOR MB 439 ar 2° posite 6 Brown 2 doz. 74 
MB 440 3 way Cream _,, a/- 
With Earth Terminal 
T Two Com- 6 
MB 439 E air 2° posite Brown 2 doz. 9/8 
MB FS1 | 2 BA xj’ plated fixing screw and insert Qdoz. a,;. doz. 
| sets ~ sets— 


for quality 


ASHLEY ACCESSORIES LTD 
ULVERSTON - LANCASHIRE 
ENGLAND 
Tel: Ulverston 3333 
Grams : Ashley Ulverston 


connect with 


ELECTRICAL | 
EXHIBITION 


SHEET 


Domestic immersion heaters merit off-peak supplies, with saving in electricity 
charges, little loss of convenience, suggest SWVEB experiments. (461, 463) 


20%, increase in Auckland domestic consumption marks 1959/60 Electric 
Power Board results. Board dissatisfied with 64% load factor, lower 
than other NZ supply authorities. (470) 


January fridge sales by area boards up 48%; cookers up 54%, immersion 
heaters up 19°7% and wash-boilers |°6% up on 1960 but January sales 
remain low. (495) 


Power exchange in Europe increased faster than energy export, shows 
annual report of UCPTE. Technical investigations cover rate of change 
of load at peak hours, performance of carrier current protection on 
international lines. (462, 471) 


Magnetohydrodynamic generation prospects discussed at IEE. Emphasis on 
cycles giving a.c. outputs; need for more information on weakly-con- 


ducting ionised gases. (462, 468) 

Plea for home market stability to improve export prospects made at BEAMA 
annual luncheon; answered by President BoT that unless we have exports 
we cannot have a stable home market. (466) 


DSIR organising experience in use of new office buildings. Information sought 
on performance of heating, lighting and ventilation installation and 
noise reductions. (496) 


Mode! used to study pantograph performance at high speeds, for 25 kV 
traction. Beaded wire catenary used to give dynamic similarity, other 


scaling factors considered in IEE paper. (465) 


Malaya doubles electricity sales in five years, reports Central Electricity Board. 
Hydro and steam generation have expanded interest in gas-generator 
gas turbine units. (470) 


Biock storage heater for domestic installations introduced by Thermodare. 
Purchase-tax to be paid; will not alter tax arrangements for existing 
heaters. (461, 495) 


BUSINESS—English Electric to stop making radio frequency induction heaters 
(495) . . . £149,658 loss by Bruce Peebles . . . GEC warn of lower 1961 
profits . . . Small increase by Crofts Engineers and A. F. Bulgin. . . 
Bulpitts’ profit dips... One for eight rights issue by Wolf Tools and 
13% higher dividend. (502) 


OVERSEAS—Canadian GE earnings fall 16% in 1960 . . . scheme for 450 MW tidal 
project in Nova Scotia; ratification delay for Columbia River Treaty 
urged by BC Energy Board ... Study of 4,700 MW Alaska hydro project 
by US. . . India approves 885 MW of generating plant for third plan. . . 
Japan revises nuclear programme and control. (501) 
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INTRODUCING THE shley POLYBLOK’ New and improved mounting block 


vistT US ON 
STAND FS5 


GROUND FLOOR 


connect with 


Designed on completely new Eesnciples allowing easy location on ceilings, walls, independent of 
and before the accessory or light fitting is surmounted. 


SPECIAL FEATURES 

A. 28B.A.x #’ Plated fixing screws and tapped inserts—supplied loose. 

B. Optional large capacity earth terminal for loop-in wiring. 

C. Composite 3 way base Knockout—each section will take 3/.029 three core T.R.S., L.A.8., or 


P.V.C., cable. 
Six Knockouts in sides for surface entry of 3/.029 cable. Either vertical or horizontal wiring entry 
for Ashley Batten Lampholder by selecting the appropriate ‘Polyblok’ fixing holes. 


METHODS OF USE 

1. Select fixing holes in ‘Polyblok’, present inserts to tapered recess and pull fully home by 
tightening 2 B.A. screw; remove screw and apply ‘Polyblok’ to working surface with wood 
screws in holes without inserts. The accessory can then be simply fitted by using 2 B.A. screws. 
The fitting or accessory can be removed and re-located, or taken down for inspection without 
risk of damage to plaster surfaces or losing screw grip. 

2. Use two wood screws to fix ‘Polyblok’ in position, then after wiring ends are made off, use two 
further wood screws through the accessory and the unused pair of holes in the ‘Polyblok’. 
This allows independent location of the accessory, using wood screws. 

3. Use one pair of wood screws through both ‘Polyblok’ and accessory in the conventional manner. 


BIMENSIONS) KNOCKOUTS| For Per 
Access- Quan. | Dozen 
Cat. Pro- | Fixing cries | Colour) per List 
No. Dia. Jection\Centres Base | Sides of Cc. 
Two Com- 
MB 439 ay’ posite 6 Brown 2doz.| 7/4 
MB 440 3 way Cream 8/- 
With Earth Terminal 
Two Com- 6 
MB 439 E ar posite | Brown | 2 doz. 9/8 
MB440 E ” ” ” 3 way | Cream 10/4 
MB FS1 2 BA x i’ plated fixing screw and insert Q doz. |a,. doz. 


for quality 


ASHLEY ACCESSORIES LTD 


ULVERSTON - LANCASHIRE 
ENGLAND 
Tel: Ulverston 3333 
Grams: Ashley Ulverston 


ELECTRICAL 
ENGINEERS 
EXHIBITION 

[2 
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Illustration by courtesy of London Midland Region British Railways 
CORRUTRACK CORRUPOINT CORRULOCO 
(Regd.) (Regd.) (Regd.) 


Lead coated CORRUSTEEL Armoured Cables have proved one of the most dependable and 
efficient cables for railway signal work and communications. They eliminate costly delays due to the 


electrical breakdown of cable circuits. 


LEAD COATED CORRUSTEEL is the ideal cable armouring for 


TRACK CIRCUIT feeds. 

POINT AND SIGNAL machine connectors. 

IMPEDANCE BONDS. 

LEAD-IN CONNECTIONS from overhead signalling circuits. 
ALL LOCATIONS subject to vibration. 


VISIT US ON STAND No. Ré at the 
A.S.E.E. Exhibition, Earls Court, March 2Ist—25th 


In Association with: IRISH CABLES LTD. 


WANDLESIDE WARREN WIRE CO. LTD. & 
ena : WANDLESIDE NATIONAL CONDUCTORS LTD. 


WANDLESIDE CABLE WORKS LTD., 106 GARRATT LANE, WANDSWORTH, LONDON, S.W.18 
Tel: VANdyke 7544 (7 lines) (in FALKS Group) Teleg: Wandleside London 
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Backfill - Clay. Mix” Wearing Suriace - “Cold Asphalt” 


It’s more than a rammer! 

The Vibro-Rammer is just one of the 
outstandingly successful Wacker 
Vibratory machines—its use has banished 
the ‘subsidence bogie’ for Highway 
Engineers. 

It can be used in closer proximity to pipe 
joints and conduit without fear of damage. 
Even wet clay backfills can be effectively 
consolidated. Finally the machine is 
incomparable for foundation repair (wet 
mix, etc.) and ‘black-top’ re-instatement. 
Ask for a demonstration NOW! 


Wacker Vibration Machinery includes Immersion Concrete Vibrators—both 
flexible drive and frequency motored; Vibro Plate Compactors, High Frequency . 
and Normal Frequency External Vibrators. Petrol road breakers, etc. 


DAVID ROBERTS & COMPANY (Engineers) LTD. 


Albert Street, OLDBURY, BIRMINGHAM. Tel: BROadwell 285! - 134 Gloucester Avenue, LONDON, N.W.1. Tel: PRimrose 0066 W.A, 


(i \ : 
ae 
in 
ROBERTS 


Electrical Times, 23 March, 1961 


Whichever Way 


CUSTOM-BUILT CONTROL PANELS 


If ever there was a case 
of “‘no set answer” it is in the 


field of automatic controls. 


You may require custom-built 
control panels, or you may 
prefer to build up your own 
control systems from 
individual M.T.E. components, 
channel framework 


and standard cabinets. 


Whichever way you look at 
it, you'll find that M.T.E. 


*double-service’ is the answer. 


Top left: 
Control panel for eight-head rotary 
indexing machine. 


Lower left: 
Control panel for industrial 
refrigeration plant. 


MTE 


M.T.E. CONTROL GEAR LIMITED 
LEIGH-ON-SEA + ESSEX + Southend 524281 
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you 


COMPONENTS IN DOUBLE-QUICK TIME 


CHECK THESE DELIVERY TIMES 
Eight Pole Relays Type UR1 


7/9 days 
Contactors, 15 Amp, Type UC2L 

7/9 days 
Contactors, 30 Amp, Type UC2 

7/9 days 
Contactors, 75 Amp, Type UC3 

7/9 days 


Overload Relays, Thermal, with 
Single Phasing Protection 


7/9 days 
Overload Relays, Magnetic 
9/11 days 
Timing Relays, Type UT 
13/21 days 
Isolating Switches, 40 Amp, 
Type UISO2 7/9 days 
Isolating Switches, 150 Amp, 
Type UISO3 9/11 days 
Multi-Lock Terminal Blocks, 
15, 40 & 100 Amp 1/3 days 


With these design features— 


@ UNIT CONSTRUCTION 

@COMPACT SIZE @® FRONT WIRING 
@HEAVY DUTY @ DOUBLE BREAK 
@WIDE RANGE @B5S.775-1956 
@C.8S.A. APPROVED 
@A.8.T.A. CERTIFIED 


See the control gear components that interest you most 
on Stand K2 at the Ele:trical Engineers 
Exhibition Earls Court March 21-25. 
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MOULDED 


BRITISH MADE TO BRITISH REQUIREMENTS 


moulded-case air 
circuit - breakers 
15 to 800 Amps 


save *space *cost * time 


Delivery—Ex Stock. 


Ease of Assembly into 
MV Switchgear 


NEF 100 


Valuable 
Space Saving for 


Hospitals, Offices, 


Blocks of Flats, 


Multiple-Stores. 


Volts 


Bc 


OC 


6 


E.C.C. MOULDED BREAKERS LIMITED 


E Cc FORDHOUSE ROAD WORKS - WOLVERHAMPTON 
Telephone: Wolverhampton 32521 Telegrams & Cables: ‘‘Electric, Wolverhampton’ 


MB 1Q11/PA 
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AERIALITE MANUFACTURE a 
complete range of cables and flex- 
ibles in rubber and PVC, for 


Lighting, Heating, Power and Com- 


munication Installations. They are 
manufactured in strict accordance 
with British Standards Specifica- 
tions, including B.S.7:1953 B.S.1557_ 
1954 and B.S.2004:1961 Catalogues 
available on request. 

Visit us on STAND KIIA.S.E.E. 


Cw7797 


BLES AND FLEXIBLE 


| 
| 
| 
| 
| 


ls: 
dd, 


Bring 
Bibs. 4 ozs. 


resistant ter 
colored 


industrial lighting, and 
will provide technical 


staff to survey and pre- 


pare lighting schemes 


that ensure, by the use 


of the right fittings, 
maximum results for 


placed throughout the 
length and breadth of 
the country with the 
facilities and the stocks. 
to keep you instantly 


COMPANY LIMITED 
CREDA WORKS - BLYTHE BRIDGE 
R STOKE ON TRENT - STAFFS: 


The Simplex Junior Reflecto Flood has 
been specially designed and constructed for 


find 


on 


INDU 

REFLECTOR. 

paige 


tate 


and 
Angi 


eyst 
Wiring 


REFLECTOR AND HAVE BEEN 
ACCEPTED BY THE COUNCIL OF IN- 
DUSTRIAL DESIGN FOR * DESIGN INDEX, 


x 

“ 

From £21 10s. 0d. complete with choke 
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STANDARD MOTOR 
HAS ALL THESE FEATURES 


Foot mounted 


Totally-enclosed, fan-cooled, to BS 2960 Part 2 


Cast iron exterior 


Non-corrodible polyester resin external fan 

Drain holes with removable plugs 

Provision for earthing terminal 

Unified threads throughout 

Weatherproof-type terminal box with 4-screw fixing 


Rating plate with full details including bearing sizes and 
grade of grease 


Class E insulation for 65°C temperature rise 


+ + + + + 


All ‘D’ type motors can be designed to accept plugging switches, 
trifurcating boxes and all standard fitments 


Other *D’ type motors available: 


Chemical Works and Gas Works motors 


Hose-proof, splash-proof and weatherproof motors Geared — 
motor unit 


Dust-proof and carbon-black-proof motors 


+ + + + 


Pressurised motors for Gas Group 4 


See these ‘D’ Type Motors on STAND M11, 
Electrical Engineers Exhibition, Olympia, March 21st-25th. 


Skirt mounted 


TYPE ‘D’ MOTORS 


INDUSTRIAL MACHINES DEPARTMENT, PHOENIX WORKS, BRADFORD 
The English Electric Company Limited, English Electric House, Strand, London, W.C.2. 


DM. 90 Lint-free cowl 
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0009000909990 


: BLOCK CONNECTORS.5-100 AMP. 1-12 WAY, IN BAKELITE, PVC, RUBBER, NYLON AND PORCELAIN 


FOR FULL DETAILS WRITE FOR CAT. No. METWAY KEMP TOWN BRIGHTON 


19 Two 1g Eighteen 
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WARMTH AND ELEGANCE... 


WITH A CONVECTOR HEATER 


This latest electric heater by Carron is beautifully 
imaginative in design, compact and entirely safe, 
easily portable to any room in the home. 

Gentle warmth is a main feature which is made 
possible by cool air entering at the base of the 
heater and passing over heating elements at black 
heat. 

Warm air is then emitted through the top fascia 
grill and spreads throughout the room. 

Interior lighting gives a warming effect which will 
delight you. 

The fawn hammered finish is sure to tone in with 
any colour scheme. 

A top heater at the low price of £5.19.6. 


FIREBIRD 


Price £3.5.1. 


An_all-round-warmth 
electric fire which has 
a high degree of safety. 


CURTSEY 
A best seller is the 
Curtsey—the elegantly 
designed fire unequal- 
led by any other in the 
low price range. 

Price £2.10.3. 


These fires are all in accordance with the requirements of British 
Standard Specification 1670, and guarded in accordance with 


B.S.S.1945. 


When ordering. please state loading, voltage and colour required. 


CARRON COMPANY 


FALKIRK SCOTLAND 


CARRON 
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NEW from AEl 


A 5 H.P. DIRECT-ON-LINE CONTACTOR STARTER which not only 
possesses unique advanced design features, but is also the 
cheapest on the market with single-phasing protection. Inter- 
changeable heaters can be fitted to the DOC 80 in a moment 
to meet any of 15 different current ratings. This useful feature 
will greatly simplify stocking problems in many sections of 
industry. 


DOC 8O FEATURES INCLUDE 


Easy installation. Easy contact 
inspection. Easy-to-operate push- 
buttons. Modern and pleasing 
design. Provision for remote con- 
trol and separate coil supply. 
Single-phasing protection and 
ambient temperature compensa- 
tion give optimum motor protec- 
tion. Overload heaters supplied 
in separate packs for ratings up 
to 5 horse-power. 


FOR LEAYLET 


Socialed Kies: 
NMoter & Control Gearm je 
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TUBULAR SHEATHED 
HEATING ELEMENTS 


jlable i 
'INCONEL ‘ncocor Any hea 
18.8 STAINLESS STEEL 


t pattern you need...... 


per yp oa ....any pattern? We design and make Boiling Plates, Grills, Oven, and 
‘MONEL’ Warmer Drawer Elements for any shape, type or size of electric cooker. 
one’ any heat? We make single circuit plates for infinitely variable control, 
COPPER NICKEL twin circuit for 3 heat, and three circuit for 4, 7 and 9 heat control. 
Boiling plates to E.D.A. specification, complete with reflectors, 
are always in stock. Write for our Boiling Plate leaflet. 


Visit us on STAND C2 at the 
A.S.E.E. Electrical Engineers 
Exhibition, EARLS COURT. 


Europe's Leading Heating Element Specialists. March 2ist-25th, 1961 


THE BACKER ELECTRIC COMPANY LIMITED 


ROTHERHAM, YORKS. Telephone: Rotherham 78/8! (8 lines) Telex: 541/61. 


EYELETTING and light 
PUNCHING MACHINES 


AUTOPHOENIX No. 6A. A New and 
improved air-operated machine for the 
automatic insertion and closing of eyelets. 
The deep throat, high vertical gap and pro- 
jecting base make this an ideal machine for 
the eyeletting of components in radio 
chassis even in the closest corners and, of 
course, for spinnings, cylinders and plastic 
mouldings. It can be supplied with built-in 
air compressor. 


We manufacture a large range of hand and automatic 
Eyeletting and Piercing Machines and also stock eyelets 
which we can supply in small or large quantities. For 
illustrated brochure of the ‘‘Phoenix’’ machines, write 
for leaflet E.T.1. 


We are showing at the A.S.E.E. Exhibition 
STAND P.9. 21-25 March 
HUNTON LTD. 


PHOENIX WORKS, 114-116 EUSTON RD., LONDON, N.W.1 
Tel.: EUSton 1477 (3 lines) | Grams.: Untonexh, London 
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The photographs show, 
above, the new bays at the 
Blackwood factory and, 
bottom left, the Trans- 
former Factory at 
Treforest Trading Estate. 


The success of our research, designs, and manufacturing policy in the field of switchgear is clearly indieated 
by our continuous expansion and the confidence shown in S.W.S. products throughout the world. 

The fact that S.W.S. equipment is repeatedly ‘first choice’ confirms this confidence and an expanding 
organisation such as ours needs more space to meet the consequent ever-growing demand for our products. 
The current building programme includes factory and office extensions, a new research and laboratory block 
and a new transformer works. 


mH SOUTH WALES SWITCHGEAR LIMITED 


BLACKWOOD MONMOUTHSHIRE * WORKS AT TREFOREST AND BLACKWOOD 
SWITCHGEAR FUSE- SWITCHGEAR - TRANSFORMERS - CONTROL BOARDS 


SW 26 
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something new 
our stand! 


if you are looking for 
look in at 


Instant-start control gear 
in Miniature fluorescent 
fittings. 

Cast 2- ft. fluorescent 
fitting—'recessable’ and 
weatherproof. 

Chokes inside flame- 


proof fittings. 


A.S.E.E. EXHIBITION 


VICTOR PRODUCTS (WALLSEND) LTD. Wallsend-on-Tyne, England. Tel: WALLSEND 628331 (6 lines). 
London Office: 1327 London Road, Norbury, S.W.16. Tel: Pollards 0077 (3 lines). 


A NE bi MARTINDALE INSTRUMENT! 


INDICATOR 


THE SUBSTITUTE FOR TEST LAMPS 
TELLS YOU CONCLUSIVELY IF A CIRCUIT IS 


REALLY SAFE 


The Voltage Indicator fits comfortably into the hand; only measures 
34” x 24” x 2”; almost unbreakable; has no moving parts. Indication 
is by four neon tubes which light progressively as the voltage rises. 
The use of a number of tubes is an additional safety factor as at the 
higher and more lethal voltages more than one lamp is illuminated. 
The instrument is fully fused and protected. 

Can be used to ascertain polarity. 


SEE IT DEMONSTRATED AT THE A.S.E.E. EXHIBITION ON STAND NO. B.1. 


Write for illustrated leaflet to : 
MARTINDALE ELECTRIC COMPANY LIMITED, 45 Westmorland Road, London, N.W.9 + Tel. COLindale 8642 


Operates in the 
50-600 volt range § 
at any frequency 
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Torque relief and the Belleville Washer 


Messrs. Fodens Ltd., fit Belleville 

washers in packs of 7 pairs on their 

F.R.6/45 Heavy Duty Dumper. This 

proved to be the most effective 
method. of relieving twisting of the ae 
rear axle case produced by braking 
and transmission torques. 

The potential uses of Belleville washers 
are endless. 

They provide the perfect answer to 
engineering problems where resistance a. 
to load or thrust is beyond the capacity ae 
of helical springs. Their fractional 
movement under heavy load has solved 
design difficulties in almost every 
industry. 

Salter technicians can help you. Their 
services are freely at your disposal, 


iMustrations by kind permission of Messrs. Fodens Ltd. 


SALTER 


MAKE THE FINEST BELLEVILLE WASHERS 


GEO. SALTER & CO. LTD., WEST BROMWICH, ENGLAND. Established 1760 
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Dans ce numéro 
Chauffe d'eau aux heures creuses .. 463 
On a procédé & une expérience dans le but “de dé- 
couvrir s'il est pratique de n‘utiliser que du courant des 
heures creuses pour chauffer de l'eau a |'électricité pour 
usages ménagers. {L'appareil est débranché de 7h30 & 
13hOO et de 16h00 & 22h00). A cet effet, on a monté un 
chauffe-eau & immersion de 3 kW dans un cylindre 
d'accumulation de 114 litres, relié & une chaudiére 4 retour 
de flamme. L'expérience s'est avérée concluante sous le 
rapport de la commodité et de l'économie, bien qu'il eit 
été préférable d’employer un cylindre de plus grande 
capacité (180 litres). 
Conversion directe de la chaleur en électricité ... 468 
Les ingénieurs électriciens britanniques ont étudié les 
possibilités offertes par le procédé ‘ magnetohydro- 
dynamics" (MHD), qui permet de transformer directe- 
ment la chaleur en électricité. On estime avoir besoin 
d'une technique inédite pour produire sous forme de 
pulsations le gaz chaud indispensable, ceci afin de pouvoir 
utiliser dans cette opération des combustibles du type 
classique. On procéde actuellement & des recherches sur 
la conductivité électrique des gaz chauds a faible pouvoir 
conducteur. 
Au Salon de l'électricité 475 
Nous décrivons en détail l'équipement et les appareils 
électriques inédits exposés au Salon de |'électricité—Salon 
dont nous avons parlé dans notre dernier numéro. 
Caractéristiques de démarrage des moteurs . 489 
Quand il cherche & améliorer le démarrage des moteurs 
& induction en cage d’écureuil, le constructeur de moteurs 
électriques se heurte a plusieurs restrictions. Si, pour un 
courant de démarrage donné, la résistance du rotor est 
indépendante de la vitesse, par contre le couple de 
démarrage varie avec les pertes admissibles du rotor en 
pleine charge. L'emploi de barres de rotor profilées permet 
d'atténuer cette restriction, mais il accroit la réactance, 
ce qui n'est pas toujours acceptable. 


In dieser Nummer 


Warmwasserbereitung ausserhalb der Spitzenlast- 
periode ... . 463 
Um festzustellen, ob die Warmwasserberei ‘tung fir Haus- 
haltszwecke unter Beschrankung auf die ausserhalb der 
Spitzenlastperiode gelieferte Elektrizitat durchfiihrbar sei, 
wurde ein Versuch unternommen, (Kein Strom von 0730 
Uhr bis 1300 Uhr und von 1600 bis 2200 Uhr). Ein 3 kW 
Tauchsieder wurde in einem zylindrischen Speicherungstank 
von |14 litres Fassung angebracht, der mit einem wloiless 
heizten Kessel in Verbindung stand. Der Ausfall dieses 
Versuches wurde vom Bequemlichkeits- und Kostenstand- 
punkt als erfolgreich betrachtet, wenngleich ein grdsserer 
Speicherungszylinder (180 litres) noch zweckentsprechender 
ware. 
Die direkte Umwandlung von Warme in Elektrizitat ... 468 
Die durch die magnetohydrodynamische (MHD) 
Methode zur direkten Umwandlung von Warme in Elek- 
trizitét erdffneten Médglichkeiten wurden von britischen 
Elektrotechnikern erdrtert. Man kam zu der Ansicht, dass 
eine neue Methode zur Bereitstellung des heissen Gases 
in Pulsform gefunden werden miisse, um die Arbeit bei 
Verwendung herkémmlicher Brennstoffe praktisch durch- 
fiihrbar zu gestalten. Untersuchungen iiber die elektrische 
Leitfahigkeit schwachleitender heisser Gase werden im 
Zuge der augenblicklichen Forschungsarbeit durchgefihrt. 
Die Ausstellung never Gerate 478 
Ausfihrliche Beschreibungen neu eingefihrter elek- 
trischer Apparate und Geratschaften. die auf der in der 
letzten Woche besprochenen elektrotechnischen Ausstel- 
lung zur Schau gestellt werden, erscheinen in dieser Nummer. 
Das Verhalten von Induktionsmotoren beim Anfahren 489 
In dem Bestreben, die Anfahrleistung eines K&figanker- 
Induktionsmotors zu verbessern begegnet der Motorkon- 
strukteur verschiedenen Problemen. Falls der Lauferwider- 
stand bei gegebenem Anfahrstrom unabhangig von der 
Geschwindigkeit ist, wird das Anfahrdrehmoment abhangig 
von den bei voller Belastung zulassigen Lauferverlusten. Die 
Formgebung der Wicklungsstabe des Laufers kann hier 
Abhilfe schaffen, doch wird bei Stabwicklungen diesser 
Art der Blindwiderstand heraufgesetzt, was nicht immer 
zulassig ist. 
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Comment 


COMMONWEALTH H.V. D.C. 
New Zealand’s decision to go ahead with the Cook Strait submarine cable link 


promises some work of the highest technical interest. Justifying the scheme is the 
power need of the North Island, and the rich hydro resources available on South 
Island at about 360 miles away from Cook Strait. D.C. working for the submarine 
cables has proved decisively economic compared with a.c., but what lends the 
scheme added importance is the use of some 360 miles of h.v. d.c. lines that 
becomes economically desirable, and the control of rectifying and converting 
substations nearly 390 route miles apart. Such distances put the scheme on a par 
with the most ambitious h.v. d.c. schemes so far reaching the engineering stage. 
and the route details ensure that the connection will be a major engineering feat. 
The line to carry 600 MW at 500 kV will be at altitudes greater than 2,000 ft 
for almost one-third of its length, and will climb to a high point of 3,850 ft. This 
will involve designing for severe icing conditions and, apart from the actual 
construction difficulties, will pose a major maintenance problem. So far as the 
conversion equipment is concerned, much must be expected to be learned from 
the early working of the cross-Channel link scheduled for completion this year, 
and the cable-laying experience in that scheme will also prove of the highest 
value. On a financial scale, the New Zealand scheme is not amongst the largest, 
at an estimated cost of £188 million, but its significance for long-distance 
electrical transmission techniques is hard to exaggerate. 


BLOCK STORAGE IN THE HOME 

Block storage heaters have been kept out of Britain’s homes by purchase-tax 
regulations, which are so framed that exemption from tax of heaters for industrial 
and commercial applications would be lost if the same heaters were used in 
domestic premises. Now the apparent conclusiveness of that approach is to be 
tested. Thermodare are to market in the UK a special domestic version of their 
product, arguing that it has features that distinguish it from heaters suitable for 
commercial premises. This is a step which has been increasingly advocated in 
recent years, for the block storage heater has clear possibilities for heating in 
existing houses where electrical floor-warming is not practicable. The greater 
flexibility that some area boards have introduced into the time-basis of off-peak 
tariffs has increased attraction of block storage heaters for the home, where peak 
warmth requirements fit less well with the usual hours of interrupted supply than 
in the case of commercial or industrial users. However, there remains the obstacle 
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of price and weight, even if attractive design is 
reckoned to have offset difficulties of bulk. Some- 
thing over £22 for an input rating of 24 kW (and 
an inevitably lower average heat output) is a lot 
to pay compared with other electrical heating appli- 
ances, and it leaves a big differential to be offset by 
savings on off-peak as compared with unrestricted 
tariff. But the experiment of introducing a model 
to the market is one that is welcome to the industry 
and is likely to be followed by other manufacturers. 
Now that domestic models are on sale, a new push 
for tax exemption is called for. 


NOTHING NEGLECTED 

The drive for off-peak loads has been a predominant 
concern of electricity board commercial departments 
in recent years, and the successes have been striking. 
Despite the somewhat equivocal attraction of the 
special off-peak tariffs of some boards, it was 
estimated recently that in England and Wales the 
aggregate space-heating off-peak load supplied under 
such tariffs exceeds 1,100 MW, and in South Scot- 
land alone 200 MW is claimed. With such success 
behind them, the commercial staffs are keeping in 
the fight with admirable enthusiasm, and no oppor- 
tunity for keeping demand off the peak seems too 
small for their attention. One of our articles this 
week is a case in point; the possibility of supplying 
normal immersion heaters on an off-peak tariff has 
been investigated by the South Western EB, with 
promising results, it is clear. Trials suggest satisfac- 
tory service for the consumer and a worth-while 
saving, and ways to further economy become clear. 
What must be a difficulty in any such rather mar- 
ginal applications, however, is the need for a time 
switch and a special meter, normally—if not always— 
charged for. If some simpler and less expensive 
means of controlling off-peak supplies can be found, 
then the case for accepting them will be much 
stronger. At present, there is often a narrow margin 
of advantage, one which is likely to be rejected by 
the domestic consumer in favour of complete free- 
dom of appliance usage, even at slightly greater cost. 
There are signs that this aspect of the off-peak drive 
is receiving attention up and down the country at 
present. There would be a wide welcome and rich 
return for an acceptable solution to it. 


PATH TO MHD GENERATION 


Last week, a discussion meeting held by the IEE 
supply section brought together those most involved 
with work in Britain on MHD generation. So far this 
technique for direct generation of electricity from 
hot gases has received most publicity from America, 
and most of the full-scale experimental work has 
been done there. Its importance lies in its adapt- 
ability as a topping cycle to a conventional fuel- 
fired steam power station, offering a few per cent 
more overall efficiency at probably a relatively low 
capital cost. From the contributions to the discus- 
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sion, some aspects of MHD technology which have 
become a little confused in transatlantic transmission 
were brought into sharp focus. Outstanding was the 
judgment of Professor Thring, of Sheffield, who has 
had much to do in promoting interest in the tech- 
nique in the UK. He thinks that American experi- 
ments have proved that MHD generation can 
produce electricity from hot gases, to the stage where 
a reasonable power output is secured for a matter 
of minutes but that the economic possibilities of the 
technique are still open to question. Solutions that 
will make the scheme practicable are unlikely to be 
on the basis of direct immersion of current-collecting 
electrodes in steadily flowing hot ionised gases, as 
most illustrations so far have shown. More complex 
cycles seem likely, notably those linking gases and 
load circuit by varying magnetic fields. Such con- 
cepts emphasise the second point receiving wide- 
spread support in the discussion: the need for more 
research into the physical phenomena involved in 
MHD generation—for instance, conduction of elec- 
tricity in weakly ionised gases—and the concern with 
finding suitable materials of construction. Some 
experimental work is already afoot in the UK, but 
more is justified. 


EXPORTING PEAK LOADS 


When the Channel power cable comes into operation, 
the interlinking of the French and English supply 
systems will be added to a complex of bulk trans- 
mission lines which cross most European countries. 
To ensure that the maximum mutual help is 
obtained from this interconnection, European supply 
authorities work through UCPTE—the Union for 
Electrical Generation and Transmission. The annual 
report of that body is summarised on a later page 
of this issue, and it is the way power interchange 
rather than energy transmission stands out that 
attracts attention. Over the years from 1953 to 1959, 
energy interchange between member countries has 
increased only from 2°5% of total electricity con- 
sumption to 30%. In the same time, the sum of 
maximum loads transferred, expressed as a propor- 
tion of the maximum load of the interconnected 
systems, has risen from 50% to 7:1%. The implica- 
tion is that generation is being made more efficient 
as a result of international co-operation, although it 
is not clear from the report what is the financial 
basis of this; whether it is a difference between 
national practices reflected in local load curves (as 
will apply in the England-France interchange) or 
exploitation of the different capabilities of hydro 
and thermal generation. The range of interconnection 
is enough to make both considerations apply, for the 
380 kV, 220 kV and 110 kV lines involved span 
across from France into Germany and Austria and 
up to to the boundaries of Yugoslavia and Eastern 


Europe, offering an aggregate tie 
capacity of nearly 6,000 MW for 
systems having an aggregate 


maximum demand of 52,000 MW. 


This week's quick summary of electrical news faces advertisement page 16 
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by Ry M. Lang,* A.M.1.E.E. 


S part of a programme of investigations into electric 
A water-heating, a long-term experiment was made to 

determine whether a satisfactory supply of domestic 
hot water could be obtained from a conventional cylinder 
containing an immersion heater which was energised only 
during restricted (off-peak) hours. 

A conventional combination cylinder was already fitted 
in the linen cupboard adjacent to the bathroom; it was of 
the “indirect” type, with a nominal capacity of 25 gallons 
hot and 10 gallons cold. Primary flow and return pipes 
were connected to a Baxi fire back-boiler in the sitting- 
room, and two radiators, totalling 22 sections, two column, 
22 in. high, were looped from the primary circuit. 

Tests were first made to ensure that no circulation 
through the radiators took place when the water was 
being heated by the immersion heater only. The valves 
of the two radiators were then kept permanently open, 
which limited the temperature rise of the water in the 
cylinder due to the fire. The damper of the flue was usually 
set to heat the room rather than the boiler, with the 
result that the use of the radiators was incidental, 
only utilising heat that would otherwise have been lost 
up the flue. The fire was rarely lit until afternoon—not 
until evening in autumn and spring—and was allowed 
to die down by 10 p.m. A variety of fuels was used, 
ranging from low grade bituminous coal to best Welsh 
steam coal and coke. In all, as will be noted from the table, 
the use of the back-boiler had but little effect on the 
domestic hot water system. 

A standard 3 kW immersion heater was mounted 
horizontally in the boss near the base of the cylinder, 
and the thermostat was adjusted to cut out at 150°F. The 
hot cylinder was lagged with nominal 1 in. thick fibreglass 
mat, and over this was fitted a sectional lagging jacket, 
also containing fibreglass of 1 in. thickness. A second 
lagging jacket was then fixed right over the cold cistern 
and reached two-thirds of the way down the hot cylinder. 
In spite of this amount of lagging, the standing loss of the 
cylinder, cistern and adjacent pipework ‘amounted to 
21 kWh per week. As these radiation losses were sufficient 
to maintain an ambient temperature in the linen cupboard 
of around 70°F, they could not be regarded as 
a true loss and were quite acceptable. Inciden- 
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Off-peak water-heating costs 


S.W.E.B. EXPERIMENT SHOWS SAVINGS 


12 noon and | p.m. to ensure that the demand of the 
immersion heater was not coincidental with the cooking 
demand on the local network. The price per unit on this 
tariff is 08d. A quarterly rental of 2s 6d for the additional 
kWh meter and 7s 6d for the sealed time switch is made 
by the Board. Under the present domestic tariff the price 
per unit in the first block of units is 14d; thus the differen- 
tial is 0-325d per unit. This will increase to 0-575d per 
unit following the tariff revision on 1 April, 1961. 


Readings Taken 


The electricity board’s kWh meter at the service position 
and a water meter which was installed in the cold feed 
adjacent to the cylinder were both read at the same time 
weekly. A mercury-in-glass thermometer, with the bulb 
touching the cylinder near the draw-off point, was left 
buried in the lagging, and the readings varied from 150°F 
at the end of a charging period to 130°F at the begining of 
the next charging period. The temperature in the cold 
cistern was checked from time to time with a maximum/ 
minimum thermometer and ranged between 50°F and 
130°F, the latter figure being considered unduly high. 


Household Habits 


The household comprised two adults and two schoolboys, 
all with normal habits. A small washing machine was in 
regular use and there were frequent draw-offs at the kitchen 
sink throughout the day. Including summer holidays and 
odd week-ends, the house was empty, with the immersion 
heater switched off, for about 30 days of the year. 


Results of the Tests 


It should be borne in mind that these tests were user 
tests rather than laboratory tests, and were made in such 
a way as to minimise any inconvenience to the household. 
More comprehensive tests would probably have involved 
filling up a small bathroom with miscellaneous instrumenta- 
tion, which would not have been acceptable. 


Table |. Off-peak Water-heating Costs with Immersion Heater 


tally, this rate of loss is comparable with a | PRAM PLE At 
125 W heater being left on continuously in | gallons/ including | Coston | 
the linen cupboard Quarter kWh gallons kWh rental 7. —— | Saving 
| ti it tic 
| ‘snd | | 
- 
Off-peak Tariff Available | | fee 
Supply to the heater was taken under the Dec.-Feb. 803 1991 | 248 38) 
South Western EB Restricted Hour Tariff, SPRING bee | me m8 
namely, from 10 p.m. to 7.30 a.m., with an 
SUMMER | 
afternoon boost from 1 p.m. to 4 p.m. on sz | 20 292) 280 
weekdays. On Sundays there was no restriction, ace . 
apart from a manual disconnection between Sept.-Nev. 769 2,055 2-68 ‘= ss 312 1 | 010 
ANNUAL 
* Mr Lang is with the South Western Electricity TOTAL 2,938 
Board. 
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The actual results are summarised in Table 1, which 
covers a full year. From the table it will be noted that an 
average weekly consumption of 149 gallons was obtained 
from 565 kWh for a cost of 4s 64d, which includes a 
weekly proportion of the meter and time switch rent of 
10s/quarter. 


Adequacy of System 

The tariff restrictions did not add appreciabiy to the 
restriction of having a small (25 gallon) cylinder, although 
the Sunday relaxation was welcomed as far as bathing 
was concerned. It is believed that the low conversion ratio 
of electricity to hot water (2-59 gallons/kWh) was due to 
frequent small draw-offs at the kitchen sink and losses 
from the “cold” cistern. Undoubtedly, a small storage 
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heater in the kitchen would show a saving on a long-term 
basis. 


The amount of mixing between the cold inlet water and 
hot contents of the cylinder appeared to be very slight and 
this was probably due to the small head of water from the 
built-in cold cistern. In addition, the pre-warming of the 
water in the “cold” cistern helped in this respect. 


Although the experiment proved that off-peak water- 
heating from a modern conventional system is quite prac- 
ticable, advantage would be taken in a new house of 
installing a larger (40 gallon) cylinder. In such a case, every 
consideration would be given to a variable-level cylinder, 
with the cold feed controlled by an electro-magnetic valve 
operated by the time switch provided for implementing 
the off-peak tariff. 


Leaven for Lighting 


OW long will it be before test-house facilities for 

lighting fittings will be required in this country? 
asked Mr D. L. Tabraham, president of the Electric Light 
Fittings Association, at the annual luncheon. Renewed 
efforts are being made, he said, to simplify the obtaining of 
test-house approval for European countries, based on a 
wider acceptance of CEE specifications. This scheme in- 
cludes lighting fittings and would require approval in two 
separate countries, when it would be acceptable by all 
other countries. UK manufacturers wishing to make 
their products acceptable to European test houses would 
favour one here, which would rank as one of the two 
approvals they would need. 

The Association is paying particular attention to exports, 
and about 18% of total sales go overseas, a close second 
to Western Germany. A significant proportion of these 
exports are for large lighting installations which also 
require the associated distribution equipment. Mr Tab- 


. J. Errol, Minister of State, BoT, speaking at the ELFA luncheon. 
Also to be seen, left to ri > —— D. Conradi, W. J. Bird and 
. L. Ta m 


Fittings 


raham said they were particularly interested in Europe, 
for if they encounter difficulty in competing there, difficulty 
will be found in competing with continental firms in Great 
Britain. Imports from Europe exceeded one million pounds 
in 1960, an increase of 17%. 

The services that the Board of Trade can offer to 
exporters were referred to by Mr F. Erroll, Minister of 
State, Board of Trade, in proposing the toast of the 
Association. Their object is to help the exporter to find 
the place where he can sell, the people he can sell to and 
the thing he can sell. Information is regularly issued in 
their publications; through commercial officers and trade 
commissioners advice can be given on the appointment 
of agents or on the status of overseas firms. But this is 
not a substitute for going to have a look at the market 
for yourself. Only the exporter himself can sell, he said. On 
such visits commercial officers can do a great deal to help, 
provided they are notified in advance. The BoT can also 
assist with publicity for exports as well as in organising 
UK stands at overseas fairs. He reminded members that 
in future the Government hopes to allocate more funds 
to participation in overseas trade fairs. 


Annual Report 


The first year under the Association’s new constitution 
has been a busy one. A number of important companies 
have joined as new members and a start has been made 
in the collection of statistics. Six different returns cover- 
ing different types of lighting equipment are made, but 
not yet by all members. There is also available one simple 
return to cover 27 non-member firms. A special export/ 
import committee has been operating to help members by 
the collection of statistics and by establishing friendly 
contact with corresponding associations in the principal 
continental countries. It should be possible to record 
several useful achievements in this field next year. A full 
programme of work has been undertaken by the technical 
committee and one example in the field of standardisation 
is the drafting of a completely revised BS for street light- 
ing lanterns. To help in the assessment of the quality 
of lanterns, a booklet has been published, “Guidance 
notes for purchasers for street lighting lanterns.” During 
the year, discussions have taken place with other associa- 
tions and with Government departments. Negotiations with 
Customs and Excise resulted in a useful concession in 
purchase tax on fluorescent fittings. 
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ITH the development of 25 kV a.c. traction, 
entailing possible service speeds up to 100 m.p.h. 
and above, the dynamic performance of overhead 

current-carrying equipment presents special problems. To 
study in detail the behaviour of such equipment, BICC 
engineers have constructed a dynamically similar model 
of a typical overhead catenary system and train panto- 
graph, its theory and application forming the subject of 
a paper* presented before the IEE last week. On a full- 
sized equipment, variations in the height and span length 
of the catenary suspended contact wire must occur in 
order to accommodate tunnels, flyovers and track section- 
ing. Because of its inertia, the spring-loaded pantograph 
head is unable to maintain strictly constant contact 
pressure, while the comparatively light catenary is dis- 
placed vertically causing damped oscillations. 


Scaling Factors 

The degree of the effects simulated by the BICC model 
thus depend principally on the inertia of the various 
support structure and pantograph components plus the 
linear density, extensibility and flexural rigidity of the 
catenary and contact wires. The main difficulty in design- 
ing a dynamically similar model of such a mechanical 
system was the assignment of suitable scaling factors to 
the “length” and “mass” dimensions. 

In the preliminary design of the model, scale ratios of 
40 and 1,000 were chosen for length and mass, respectively. 
This enabled six 240 ft catenary spans to be conveniently 
represented by about 30 ft of model catenary, with a full- 
scale pantograph upthrust represented by 0-02 Ib. Unfor- 
tunately, the scale ratios chosen resulted in relative values 
of linear density, extensibility and flexural rigidity which 
were unattainable using wires of conventional materials. 
This led to the consideration of inorganic materials such 
as nylon and rubber, but these, too, proved to be unsuit- 
able. After investigating the possibilities of helical springs 
to simulate the catenary wires, the problem was eventually 
overcome by making up in each case a composite “wire” 
which gave the required values of low flexural rigidity 
and high linear density. The wires were made up of metal 
beads threaded and soldered at closely spaced intervals 
onto a fine wire. The wire was of brass in the case of the 
contact wire and tungsten for the catenary. 


Supports and Pantograph 

Catenary supports presented no difficulty, being made 
up of a number of pivoted members, which, while not 
conforming exactly to the full-scale geometrical configura- 
tion, were designed to be collectively dynamically similar. 
Porcelain insulators were simulated by cylindrical weights 
and catenary chain-link droppers by two bent wire links 
appropriately loaded with beads cemented to the wires. 


*“A Dynamic Model for Studying the Behaviour of the 
Overhead Equipment Used in Electric Railway Traction,” by 
D. S. Farr, A.M.LE.E., H. C. Hall, m.sc., and A. L. Williams, 
PH.D., M.SC., M.LE.E. The authors are with BICC Ltd. 
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Dynamic model of rail 
traction o.h. equipment 


AID TO PANTOGRAPH/CATENARY BEHAVIOUR STUDY 


In the construction of the model pantograph, bearing 
centres were scaled down from the full-size Stone-Faiveley 
pantograph, adjustment of correct c.g. for individual 
members being made by positioning two sliding weights 
on the axis. 

The pantograph is carried on an electrically driven four- 
wheeled trolley running on closed-circuit aluminium track. 
Since the model in the form described is not intended to 
take in account temperature variations, the two straight 
portions of the track run through temperature-controlled 
zones. To simulate service speeds of 100 m.p.h., the trolley 
has to be run at 17-6 m.p.h. 


Measurements 

Essential to the success of the model experiment was 
accurate means of measurement. Signals representing 
position, velocity and acceleration of the trolley are trans- 
mitted and picked up by an aerial wire carried alongside 
the trolley by the catenary support structures. To deter- 
mine catenary wire displacements, screen capacitive coup- 
ling plates mounted near the wire at selected points pick 
up 60 Kc/s displacement signals and feed them to a multi- 
channel recorder. High-speed cinematography at 750 
frames/sec was also used extensively by the authors to 
analyse the performance of the model system. 

In concluding the paper, the authors point out that the 
model as described represents only an idealised overhead 
catenary system. It has a level track with catenary wire 
at constant height and having equal spans. No account is 
taken of aerodynamic effects on the pantograph or slip- 
stream on the catenary. Furthermore, vehicle movements 
due to track irregularities are ignored. It was, however, 
possible to make allowances for these factors from the 
results of separate experiments. The paper was followed 
by a brief discussion, to which the authors replied. 


Dynamic model 
simple catenar 
system for 25 k 
a.c. railway traction 


Close-up of model > 
pantograph showing 
“beaded” contact wire 
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away from Electric Feed-pump Drives 


N the conventional thermal power plant, one of the 

most important auxiliaries is the boiler feed-pump; so 
important, in fact, that it is common—almost universal— 
practice to provide one running and one standby pump 
for each boiler. Increase in the size of power plants over 
the last quarter-century has been such that today a single- 
feed pump motor for a 200 MW set is almost large enough 
to take the full output of a main turbo-alternator of 30 
years ago. A typical duty for such a set is 1-55 million 
lb/hr, 2,850 lb/sq in. delivery pressure, 470°F feed-water 
temperature, 2,980 r.p.m., for which a 6,500 h.p. motor 
taking about 54 MVA of load would be required. Is the 
time coming when it is no longer economic to use elec- 
trically driven feed-pumps, but to replace them by pumps 
driven from the shaft of the main turbine or an auxiliary 
steam turbine taking steam bled from the main unit? 

In the opinion of H. H. Anderson, Chief Hydraulic 
Designer of the Harland Engineering Co., such a change 
is inevitable. A paper he presented before the Institution 
of Mechanical Engineers* at Glasgow last week was mainly 
concerned with the purely mechanical problems of feed- 
pump design for the newer, larger power station units and, 
in particular, the assessment of the severe thermal shocks 
which they have to accept in order to protect the boiler. 
However, he touched on the drive problem, which must 
be coming uppermost in the minds of those who are 
responsible for the design of our future thermal stations. 


*“The Design of Modern Boiler Feed Pumps,” by H. H. 
Anderson, B.SC., M.I.MECH.E., A.M.LC.E., MEM.A.S.M.E. 


On units of over 60 MW, a desirable feature is the 
provision of variable-speed drives to the pumps, since the 
power loss on operation at other than full load is respon- 
sible for erosion in the boiler-regulating valve. This 
envisages either a hydraulic coupling, with or without 
intermediate gears, or a slip-ring motor. Higher shaft 
speeds mean smaller pump impellers and, consequently, 
smaller pumps, and this can only be achieved on electric 
drives by means of gears, with consequent loss of efficiency, 
but it could be done with less trouble by turbine drive. 


Drive Considerations 


The main argument, however, centres around the current 
increase in 50 c/s generator and turbine outputs, and it is 
suggested that, while the generator sizes are reaching the 
limits that can be manufactured and transported, a similar 
limit to turbine size is still not in sight. The use of electric 
feed-pumps taking, say, 20 MW from the generator denies 
this power to the general distribution. A mechanical drive 
from the turbo-generator would only involve additional 
power in the turbine, leaving the full generator output 
unaffected. Moreover, a hydraulic coupling would enable 
the feed-pump to be isolated from the unit during run- 
down. Alternatively, the use of bled-steam to operate a 
separate turbo-feed-pump would enable speed variation, 
roughly comparable with load demand, to be affected with- 
out the complication of hydraulic couplings. 

There are, of course, other considerations, but the basis 
of the argument appears unassailable. The future of the 
electric boiler feed-pump is, indeed, in the balance. 


Stability with Exports 


HE subject of stability for the electrical industry was 
4% again raised by Mr K. Allen, chairman of the British 
Electrical and Allied Manufacturers Association, at the 
annual luncheon last week. Only a stable Government 
policy could ensure success in export markets, he said. 
The industry, employing nearly 800,000 workers and hav- 
ing an annual output worth £1,600 million, had expanded 
faster than any other UK industry. Since 1956, volume 
of production had risen by over one-third. Shipments 
overseas now accounted for 10% of Britain’s total exports, 
and in 1960 a record figure of £293 million was reached, 
but we were not keeping up with West Germany. To 
keep ahead of international competitors large-scale invest- 
ment in research and development was essential and this 


Seen before the luncheon are Mr A. M. Browne, the new BEAMA president; Mr K. Allen, 
retiring chairman; Mr R. Maudling, President of the Board of Trade; and Mr S. F. Steward, 


director of 


was now running at a level of £64 million per annum. This 
must be supported by large-scale production if prices are 
to be kept down in the highly competitive world markets. 
There is far from any complacency in the industry and 
some smaller firms are making joint efforts in export 
co-operation. Mr Allen added that he was sure that the 
Government recognised that we cannot run our business 
at a loss, and it was only with a stable home market that 
we can make our prices competitive. 

The familiar exhortation on exports was put forward 
by Mr R. Maudling, President of the Board of Trade, in 
replying to the toast. He was pleased to see present at 
the luncheon Lord Chandos and Lord Nelson, before 
whose tread the Board of Trade trembles. The electrical 
industry was prosperous despite the 
Government, but there were no 
grounds for complacency on exports. 
He was pleased to see a change in 
the attitude of industry in this field. 
Political strength in the world 
depended on economic strength, he 
said, and that depended on exports. 
He then went on to reverse the usual 
theme, and pointed out that unless 
our exports are adequate we cannot 
have a_ stable market. The best 
way to achieve stability was to 
have large exports to act as a 
cushion for the home trade. Thus 
has the argument traversed a full 
circle. 


: 
as, 
BEAMA 


Electrical Times, 23 March, 1961 


Readers Views 


Amateur Wiremen 


AFTER reading Megohm's generalisa- 
tions regarding amateurs in the 9 February and 23 
February issues of ELECTRICAL TIMES, it was a refreshing 
change to read Socket-Outlet’s more generous attitude. 
Megohm’s attitude regarding the ring circuit is typical 
of the majority of the profession’s attitude towards all 
amateurs. Surely they must realise that there are people 
with sufficient interest and intellect to study the many 
authoritative books and acquire the necessary tools to 
enable them to carry out their own repairs, replacements, 
and even extensions to their wiring. Because we are not 
engaged professionally in electricity we are not all ignorant 
of IEE regulations, neither are we all ignorant of the 
dangers involved in using “heating and lighting” adaptors, 
unfused multi-socket adaptors, and twisted joints in 
flexibles, etc. etc. 
D. E. Gooch, 
EASTVILLE, 
BRISTOL, 5. 


Vacuum Cleaner Design 

CONGRATULATIONS to Goblins on 
their impregnated filter for cleansing exhaust air from their 
vacuum cleaner. 

In my family circle we have two Electrolux cylinder- 
type cleaners, one bought in 1934 and the other apparently 
older. They both have filter pads at the “blowing” end, 
easily and cheaply replaceable. On both models it is only 
a few seconds’ work to reconnect the hose for “blowing” 
instead of sucking so that spray attachments for carpet 
shampooing, etc., can be used. Any day now, I hope to 
read that somebody has made a cleaner which will combine 
beating, sweeping and cleaning while it sucks ! 

E. E. Gee, BSC., AMIZS., 
WHITCHURCH, CARDIFF. 


Cable-making Research 

THE Central Electricity Generating 
Board chairman, Sir Christopher Hinton, speaking to 
cable makers on their own ground, was right to accuse 
the cable industry of “dragging its feet” over the past 
70 years. He particularly referred to developments in 
underground cables, which, he implied, had not been 
sufficiently imaginative. 

The facts speak for themselves and on paper-insulated 
cables with their price leadership, we could well be faced 
with another 70 years of slow progress. 

personally do not believe this to be practicable. Chief 
engineers and chief purchasing officers can never subscribe 
to the era of the rubber stamp. With competition in paper- 
insulated, lead-covered cables virtually non-existent, how 
long can such a situation be allowed to continue? 

The industry dragged its feet for many years in the 
field of wiring cables. Here, they were forced out of their 
stagnation by the very pressure of events and the 
economies and longevity of p.v.c. and polythene cables 
and other synthetics. 

Since then there has been a significant break-through 
in the sphere of p.f.t.e. and allied and parallel products, 
this range of high temperature raw material, in all its 
forms, could well provide the answer to the problem. 
Price we know at the moment may prevent widespread 
use for the time being. Demand, however, will put a 


Correspondents writing under pseudonyms 
are asked to submit their names and 
addresses in confidence to the Editor 


different complexion on the position. Raw materials are 
already considerably reduced in price and an upsurge in 
demand (well under way) could change the economics 
altogether. 

The challenge of Sir Christopher Hinton is very real; 
amongst other things it should serve as a reminder that 
progress can never be stifled by price arrangements or any 
attempt at a monopoly of ideas. The days of the paper- 
insulated power cable for underground use, in all its 
forms, are numbered. Progress and force of circumstances 
cannot be resisted. 

W. L. Wray, 
MANAGING Director, 
WANDLESIDE CABLE Works 


Neutral Current from Lighting 
IN the above article (16 March issue) 

it was stated that the harmonic content in conventional 
switchless-start circuits, known as Quickstart or Instant 
Start, is more than double that for switch-start circuits 
and that the circuit power factor is around 0-96 lagging. 

It should be noted that these values are not representa- 
tive of the standard Quickstart circuit shown in Fig. 1(b) 
of the article, which incorporates a power factor correction 
type capacitor of similar rating to that used in a switch- 
start circuit. Actual measured values for various types of 
5 ft, 80 W Quickstart circuit are tabulated below, together 
with corresponding values for the new 8 ft, 85 W twin- 
start circuit. In each case the readings apply to a group 
of three pairs of tubes, each pair being connected between 
one phase and neutral so as to give a balanced three-phase, 
four-wire load: 


| 
Type of Circuit Power | PhaseorLine| Neutral | % of Phase 
and Correction Factor | Current Current Current 
65 fr, 80 W QS. | 
(no PFC capacitors) 0-49 1-70 amp 0-39 amp 23% 
65 fr, 80 W QS. 
(with PFC capacitors) 0-88 0-94 amp 0-47 amp 50% 
65 fr, 80 W QS. 
(lead/lag circuit) ... 0-96 0-86 amp 0-52 amp 61% 
68 fr, 85 W 
(twin-start circuit) ... 0-96 0-87 amp 0-30 amp 3Ay%, 


The table shows that, under properly balanced condi- 
tions, the harmonics generated by the 5 ft, 80 W corrected 
circuits will produce a neutral current which is 50% to 
60% of the phase current, ie. about 17% to 20% 
harmonic content per single-phase circuit. Similar results 
have been reported by others (J. Cates—IEE, 1952). 

Average power factor of the 5 ft, 80 W Quickstart 
circuit is around 0-88 lagging for the standard PFC type 
circuit. The lead/lag circuit at 0-96 power factor is now 
non-standard for many manufacturers. 

One final point which may prove of interest is the low 
neutral current produced by the new twin-start 8 ft, 85 W 
circuit. Since there is no PFC capacitor connected across 
the supply input terminals, the effect of additional third har- 
monics in the mains system are not amplified and the table 
shows that the single-phase circuit has only just over 11% 
harmonics, i.e., 34% neutral current. This gives a reason- 
able margin for unbalanced load conditions, even when 
half-size neutrals are used; 8 ft, 85 W circuits also sub- 
stantially reduce transient switching surges caused by 
charging of PFC capacitors. 

G. V. McNeill, AM.LE.E., DIP.M.1E.S., 
ORPINGTON, KENT. 
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generation prospects 


dynamic techniques for electricity generation, and 

what should be the immediate aims of research 
and development work in the MHD field? These questions 
were to the forefront when the IEE supply section held a 
discussion last week on the subject, MHD generation of 
electricity. 

The discussion was opened by Dr D. J. Harris (Sheffield 
University) with a reminder of what were the essentials 
of an MHD cycle. “In the MHD generator, a high- 
temperature gaseous working fluid is made electrically 
conducting and allowed to interact with a magnetic field 
to generate electricity, rather than drive a turbine coupled 
to a rotating electric generator.” 

The possibilities of MHD generation had to be seen 
against the difficulties likely to be experienced in raising 
the efficiency of conventional generating plant above 40%. 
MHD generation was applicable with gas temperatures 
above 2,000°F, with Carnot efficiencies of 90%. 

Conductivity was usually obtained by ionising the gas, 
so that overall it remained neutral; consequently, a 
magnetic field rather than an electric one was used for 
decelerating the gas and causing it to give up energy as 
electricity. Gas leaving the MHD generator was consider- 
ably cooler than that entering it, but still contained much 
heat energy and could be used in conventional equipment. 

Dr Harris said that various direct methods of ionising 
the gas were possible but, whichever of them was used, 
less than 1% ionisation was likely to be achieved. If 
the gas was seeded with potassium, caesium or some 
similar material, the extent of the ionisation was increased. 
The conductivity achieved with various methods of 
ionisation varied widely, but it was unlikely to exceed 
100 mhos/metre, a value very low compared with, say, 
copper; but one that had to be used. 

Most of the elementary discussion of MHD generation 
assumed a straightforward scheme using electrodes directly 
placed in the hot ionised gas (Fig. 1). One of the electrodes 
abstracted the electricity from the gas as direct current; 
which implied that the other electrode had continuously 
to emit electrons to keep the gas neutral. This had several 
disadvantages, including the probability that the electrodes 
might cool the gas (and so decrease conductivity). 

An alternative approach used induction methods to link 
the gas and the electrical circuit. A coil around the out- 
side of the gas duct and a magnetic core could give a 
radial field which could alternate and effectively induce 
currents in the gas (Fig. 2). Alternatively, the iron core 
could be dispensed with, and pulses of ionised gas passed 
along the gas duct, periodically changing the inductance 
of the primary circuit (Fig. 3). Pulsing frequencies of some 
hundreds of cycles per second were likely to be involved. 

In these schemes, there was no problem of charge 
separation as electrons only move circumferentially around 
positive charges. Infeed of electricity was not necessary. 
However, a long tube of some insulating material able to 
work at high temperature, such as a ceramic, seemed 
necessary. 


W “ere: are the prospects for using magnetohydro- 


$3 DISCUSSES RESEARCH NEEDS 


Only charged particles would interact with a pulse’s 
magnetic field and, because only a small proportion of gas 
particles were charged, there had to be some process for 
collision between the gas molecules and electrons in order 
to transfer energy from one to another. It seemed from 
calculations that there might be a rather low limit to the 
rate at which energy could be extracted from any 
practical gas. 

Dr Harris concluded his introduction by saying that 
there were many questions which had yet to be answered 
on MHD and many problems still to be solved. 


Theoretical Background 


The theoretical background to MHD generation was 
sketched by Dr P. L. Davies (Thornton Research Centre, 
Shell Research Ltd.). His contribution was much involved 
with the formulae applying to MHD generation, from 
which he showed that design work had to be based on the 
relationship between efficiency, inlet Mach number and 
a parameter representing interaction between magnetic 
field and ionised particles. This last parameter involved 
electrical conductivity of the gas, field strength, length of 
gas tube and gas velocity. 

The calculation shows that for a given value of the 
interconnection parameter and given loading, the physical 
length of the MHD generation would be inversely propor- 
tional to the electrical conductivity of the gas. This in turn 
depended on gas temperature, the degree of equilibrium 
and the presence of easily ionised atoms. It was compli- 
cated by other factors, notably the Hall effect (by which a 
magnetic field at right angles to current flow direction 
affects current distribution in a conductor) and the motion 
of the ionised particles relative to the neutral particles. 
The relative velocity between neutral atoms and ionised 
particles influenced the electrical conductivity, but for 
MHD generation so far considered the effect was likely to 
be small. 

From the analysis, it appeared that if electrons and 
ions were to keep pace with one another along the axis 
of the gas duct, it was necessary to have a balancing 
magnetic field in a direction opposite to that of the gas 
flow. 

Details of experiments with MHD generation had 
been published by three research laboratories in the USA. 
Power outputs up to about 60 W/cu cm of duct had been 
achieved. The experiments attempted to show the 
feasibility of using partially ionised gas as a working fluid. 

The outstanding problems appeared to be concerned 
with engineering systems and with choice of materials. 

Professor M. W. Thring (Sheffield University) said that 
Westinghouse in America had been working on MHD 
generation before the war. They had answered affirmatively 
questions whether the system could work. They had 
operated with conventional fuels burnt with oxygen instead 
of air, and had produced reasonable amounts of power 
for periods of some minutes. Unfortunately, there was not 
much experimental work going on in this country. 
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Fig. 1. Classical MHD generation arrangement, Fig. 2. Use of radial fields of alternating Fig. 3. Use of pulses of gas to vary the induct- 
with direct current abstracted from the hot intensity to abstract energy from hot con- ance of the primary circuit, using longitudinal 


gases by electrodes immersed in them 


Whether the cycle would work effectively was more open 
to question. The difficulty was that, if a system was used 
in which the gas was expanded (e.g., Fig. 1), the tempera- 
ture dropped rather badly. Such relatively low temperatures 
gave difficulty about obtaining a high enough conductivity. 
The Westinghouse solution, burning with pure oxygen to 
get a very high initial temperature, could not be practical 
for the long run. Nor could another method put forward 
from America, use of a preheater to bring combustion 
air to 2,000°K before admission to the combustion 
chamber. 

Professor Thring suggested that one line of approach 
might be to provide a striated conductor system with nine- 
tenths of the gas merely a working fluid and the other 
one-tenth a conducting gas. For the 10% conducting part, 
burning with pure oxygen might be practical, with 
ionisation increased by seeding with potassium. 

Another scheme involved obtaining combustion in a 
pot with a small hole at one end. Alternately, air was 
sucked in to give combustion, then the combustion 
explosion blew out the contents. Then the cycle was 
repeated. Excess pressure was converted directly into gas 
velocity. This could be combined with the striation idea, 
and six such pots correctly phased might give three-phase 
a.c. output. 

A final system, he suggested, was to use an enclosed 
cylinder with ignition of gas alternately at either end. 
The effect would be to blow an explosion wave to and fro, 
which would give the conductivity needed. 

Professor Thring suggested that a closed cycle uranium 
nuclear system might be used, with gas raised to a very 
high temperature within the nuclear reactor and a fission 
products allowed to escape into it. 

Dr I. Estermann (US Office of Naval Research) spoke 
about the general concept of MHD generation. His 
organisation was interested in it with reference to nuclear 
energy. The main difficulty being faced at present was that 
of materials. It was felt that a great deal of research had 
to be done before advance could be made to design of any 
particular device. 

Mr J. S. T. Looms (Central Electricity Research 
Laboratories) commented on the sad dearth of experimental 
data about conductivity of feebly ionised gases. The CERL 
had been working on argon gas at temperatures as high 
as 10,000°K. He showed results that had been obtained by 
measurement and by high-speed cinematography. 


Development Difficulties 


Mr R. G. Voysey (Ministry of Power) spoke of the 
economic considerations applying to MHD generation. He 
said two applications were foreseeable at present, one to 
portable electricity, the other to electricity supply. He 
suspected that the former would pay for much of the 
development work. Since MHD generation would be 


ducting gas 


magnetic field 


accompanied by a conventional cycle he estimated that an 
efficiency as low as 4% for the MHD section might work 
out worth-while from the capital aspect. 

Dwelling on difficulties in the way of development, he 
said that engineers effected improvements commonly by 
cutting losses. In the MHD cycle, losses were associated 
with the energy transfer mechanism, and there was a lack 
of a clear working physical picture of what was going 
on in this respect. 

Dr H. J. Pain (Imperial College) described an experiment 
in which a slug of gas, 25% ionised, was passed through 
a transverse magnetic field of 10 kG strength. Peak power 
of 0-3 MW had been taken from the system for 100 
micro-seconds. Use of weaker fields seemed desirable. 

Mr P. D. Dunn (UKAEA) agreed with other speakers 
that conductivity was the basic problem of MHD genera- 
tion. It could be approached by thermal ionisation or by 
raising the ionisation level by some means to a non- 
equilibrium value. In the latter case, the power required 
was likely to be prohibitively high. There seemed 
uncertainty about values of ion mobilities at relatively low 
voltages, and a need for experimental work. 

Mr D. T. Swift-Hook (CEGB) thought that experiments 
so far carried out had been analogous to work on a 
turbine with one row of blades only; development would 
raise the efficiency. He thought stability of gas flow was a 
problem that would require much study. He agreed that 
use of oxygen was uneconomic; but enriched air, contain- 
ing twice the usual content of oxygen, might be 
practicable. 

Mr A. M. Cassie (ERA) said there did not appear to 
be any published definitive treatment of the mechanism of 
energy transfer between charged and uncharged particles 
in a weakly ionised gas moving in a magnetic field. It was 
usual to take the velocity of the charged particles as equal 
to that of the gas molecules. He went on to derive 
formulae covering axial fields set up to compel electrons 
to follow positive ions. 

Mr Lindsay warned that cross-field devices were 
notorious for their noisiness. He thought random oscilla- 
tions in the ion stream, until stopped, would keep the 
efficiency of MHD generation low. 

Mr J. F. Barnes (National Gas Turbine Establishment) 
said that if one could get satisfactory inductive coupling 
from a jet engine of the type used in the V1 bombs (a 
pulsed type), operating at 50 c/s, there was probability 
that a transverse field of 1 Weber/sq meter would offer 
20 kW output from a MHD generator | metre long. The 
gain of 5% to 10% efficiency over conventional generation 
which would be made possible by MHD generation had to 
be measured against extremely severe materials problems 
involved. However, he thought that a MHD generator 
using either pulsed combustion or a shock tube type of 
apparatus would be a practical way of generating power. 
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GENERATION IN MALAYA 


LECTRICITY sales in the Federation 

of Malaya increased by over 22% 
in the year ended 31 Aug. last; they 
totalled almost twice that of five years 
earlier. This is stated in the eleventh 
annual report of the Central Electricity 
Board of the Federation of Malaya. 
Moreover, the previous predominance of 
the tin mining industry as a user of 
electricity has disappeared. Sales to com- 
merce and general industry now absorb 
about half the total output. 

The Board remarks on increasing use 
of air conditioning in both commercial 
and domestic premises as a load develop- 
ment feature. Largely because of this, 
monthly load factors on the Board’s 
central network (around Kuala Lumpur, 
see map) have reached better than 70%. 
Daily load factors as high as 75% have 
been experienced. 

The Board reports an operating sur- 
plus of Malay $11-3 million on electricity 
sales totalling Malay $52-1 million. After 
allowing for other trading this left 
a balance of Malay $12-5 million and, 
after payment of interest, there was a net 
revenue of Malay $6-2 million before 
transfers to reserves and including depre- 
ciation provisions. The resulting balance 
on revenue account was Malay $1°5 mil- 
lion, compared with almost the same 
amount the previous year. A dividend 
of 4% was declared on the ordinary 
stock, all of which is owned by the 
Government of Malaya. The Board com- 
ments that this is no more than a “very 
modest return” to the Government. 38% 
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power station is situated 


of the Board’s capital development has 
been advanced from its own resources, 
a proportion which has received com- 
mendation as “adequate” by the World 
Bank. 

A feature of the year was the begin- 
ning of civil work for the Cameron 
Highlands hydro development scheme 
which has a first stage capacity of 


Progress in Auckland 


NCREASE of 20% in domestic con- 

sumption of electricity and 19% in 
commercial and industrial consumption, 
combined with about 5% reduction in 
average price/unit sold, marked the year 
ending 31 March, 1960, for the Auck- 
land, New Zealand, Electric Power Board. 

The report draws attention to the 
sharp rise taking place in industrial sales, 
and there is already concern that special 
efforts will be needed to bring com- 
mercial and domestic loads up at the 
same pace so as to avoid reduction in 
system load factors. Auckland’s average 
load factor is about 64%, which com- 
pares with 46°9% for the English and 
Welsh electricity boards; yet the report 
comments that it is “lower than many 
other New Zealand supply authorities, 
so that further improvement should be 
possible.” At present, the Board is 
engaging in a better lighting in the home 
campaign, as one aspect of improving 
load factor. 

Another domestic load builder has 
been water heating. The year reviewed 
saw 3,600 water heaters added to Auck- 
land’s system, giving an appliance satura- 
tion of 78%. 

In the engineering field, one of the 
many projec’s in hand is undergrounding 
distribution in towns. Policy in this 


respect seems quite severe—property 
owners are required to meet 75% of 
additional expenditure for underground- 
ing, compared with overhead line dis- 
tribution The report looks to progress 
in the use of plastics cables, with supplies 
terminating at common boundaries of 
consumers’ properties as a technique in 
reducing distribution costs. 


From the financial aspect, the year 
was relatively successful with surplus of 
£0:15 million on a turnover of £4:1 mil- 
lion. This surplus is calculated after 
allocating £072 as capital costs. 


The rapid increase in demand has pro- 
duced low voltage conditions in some 
parts of the Board’s network. Reinforce- 
ment work has included commissioning 
of 110 kV gas-pressure cables connect- 
ing with the New Zealand Electricity 
Department’s bulk supply system. In 
addition, there has been extensive rein- 
forcement work at all intermediate 
voltages. 


At the end of the year it is estimated 
that the Board was supplying 119,581 
consumers. Connected to the system were 
69,907 electric cookers, 77,839 water 
heaters and 15,600 street lights. Sales 
total 788-9 million kWh at an average 
price of 1-2525d/unit. 


100 MW. During the year several elec- 
trical and mechanical plant contracts 
were awarded. Contracts for four 25 MW 
Pelton wheel type turbo-alternators and 
two 10 MVA synchronous condensers 
went to a French-Swiss consortium; for 
h.v. switchgear, etc., to AEI; and for 
transmission lines to a German firm. 
Investigations for the second stage of the 
Cameron Highlands scheme (the Batang 
Padang scheme) were pushed forward 
with the intention of calling for tenders 
by 1963 or early 1964, Besides this work, 
20 other potential hydro schemes were 
studied and preliminary investigations 
made of 15, varying in output from a 
few hundred kilowatts to above 100 MW. 

The report comments that investiga- 
tions have so far been mainly limited 
to sites reasonably accessible from exist- 
ing roads. There are vast undeveloped 
areas in Malaya which must have con- 
siderable power potential, but even 
allowing for these, if national demand for 
electricity continues to increase at any- 
thing like its present rate, it seems un- 
likely that hydro-electric power can ever 
supply completely Malaya’s demand for 
electricity. 

In the work of the planning and con- 
struction department a wide range of 
problems had to be dealt with. Represen- 
tative of these is the attention being 
given to ways of overcoming difficulties 
in obtaining supplies of 25 ft to 30 ft 
lengths of wood poles for lv. distribu- 
tion systems. Trials are being made with 
two-piece jointed wood poles. On the 
generation side, interests attaches to free 
piston gasifier plant. The station at 
Butterworth suffered delay during the 
year due to a decision to modify and 
increase reinforcement of supports for 
the gasifiers. Early 1961 commissioning 
is forecast in the report. 

Another proposed free piston gasifier 
station at Johore Bahure will not now 
be developed. Because of demand in- 
crease, it has been decided to go 
directly to a steam station and a station 
with 20 MW initial capacity is now 
approved. The design will be for 
120 MW ultimate capacity with oil-fired 
boilers and t.s.v. steam conditions of 
650 Ib/sq in. 850°F. 

The increase in output of electricity 
already noted took sales to about 545 mil- 
lion kWh. The rise was due partly to 
removal of restrictions on tin production 
and increased prosperity in the rubber 
industry. Most of the increase took place 
in the central network around Kuala 
Lumpur, for which 80 MW peak was 
reached compared with 67 MW in the 
previous year. Annual load factor was 
62°5% with daily load factor about 69%. 
Malaya does not experience seasonal 
variations affecting the daily load curve. 

Besides its interconnected system, the 
Board operates 33 diesel stations in the 
100 kW to 1,000 kW range, excluding 
standby plant, ranging from 65 kW to 
3,995 kW capacity. Aggregate capacity 
is 268 MW. 
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XPERIENCE with interconnectors running across 
E international frontiers in Europe in the year ended 

31 March, 1960, is reviewed in the annual report for 
the year of UCPTE. This is the Association for Co- 
ordinating Generation and Transmission of Electricity, 
which draws its membership from supply organisations of 
Austria, Belgium, Federal Germany, France, Italy, Luxem- 
bourg, the Netherlands and Switzerland. During 1959 these 
countries exchanged 8,247 million kWh, and maximum 
loads transferred aggregated 3,685 MW. 


Power Exchange 


About 3% of total electrical energy consumed in member 
countries flows across frontiers, and this proportion seems 
to be remaining constant. However, there is a marked 
increase in the proportion of load at peak times trans- 
ferred across frontiers. This is illustrated in Table 1, in 
which “utilisation factor” measures the relation between 
maximum loads transferred internationally, and maximum 
load overall. The faster rate at which proportionate trans- 
fer of power at peak times is increasing compared with 
transfer of energy is an indication that generation is 
becoming better co-ordinated, and that installed capacity is 
being used more economically. In this respect, it needs to 
be noted that Table 1 does not show short-time exchanges, 
which can have a marked influence in enhancing security 
of supply. 


Besides the general task of co-ordinating exchange 
arrangements, UCPTE gives attention to technical problems 
of common interest. The present report tackles two such 
questions. One is the speed at which the demand changes 
on large systems; the other, experience with carrier current 
protection for trans-frontier lines. 


Rate of Load Change 


In Europe, load variations are relatively fast at four 
times during the day. From 6 a.m. to 8 a.m., at 9 a.m. (a 
drop in some countries at the time of the mid-morning 
break), at noon, an evening rise, and the final drop to night 
load level. The UCPTE authorities have studied load 
variations on individual national systems, excluding in 
general short-time surges. 


The report covers the results of this investigation in 
considerable detail. It is found that, considering changes 
over an interval of one hour, load increases vary from 
156% to 338%, while load drops range more widely from 
14:1% to 60:0%. Expressed as a proportion of daily peak 
demand, the maximum load variation over a three-minute 
interval ranges from 2:1% to 6-5% when rising, and from 
2:1% to 13-4% when dropping. Over a five-minute interval, 
the corresponding figures were 33% to 7:-4% and 34% to 
above 13%. It is pointed out that load variation at this 
rate means that load dispatchers have to plan far in advance 
if they have only steam plant at their disposal, for this 
may require several hours to pick up load. 
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STUDIES OF LOAD-CHANGE RATES AND CARRIER OPERATION 


Table |. Consumption Load and Load Transfers of the U.C.P.T.E. Countries 


| j 
| 1953 | 1954 | 1955 | 1956 | 1957 | 1958 | 1959 
(a) Sum of maximum loads 
transferred (MW) _... | 1,605 | 1,935 | 1,965 | 2,330 | 2,630 | 2,980 | 3,685 
(b) Transmission capacity of 
international tie lines 
(MW) ... |2,850 | 3,140 | 3,245 | 3,877 | 4,347 | 5,757 | 5,982 
(c) Utilization factor a:b 
| 563 | 616) 605) 601 | 605) 518) 618 
(d) Maximum load of con- 
sumption of the 
UCPTE countries on 
the third Wednesday in 
December (1,000 MW) | 32:0 | 328 347 384) 520 
(e) Interconnection coeffi- 
cient b: d (%)... 89) 96) 93) 107) 130) 115 
(f) Exchange proportion 
a:d(%) wad 5-0 59 57 61 | 65 71 


The figures given above are in terms of daily peak. 
Referred to generating output immediately prior to a change 
of load, in the morning, the maximum values met were 
0-5% to 8% over a one-minute period, and the drops at 
morning break and at noon cover the range 0:25% to 9% 
and 0:-45% to 11-8%, respectively. In general, such varia- 
tions have to be absorbed by selected controlling stations 
rather than by changing the output of all stations on the 
system. UCPTE plans to investigate this aspect of the 
problem. 


Carrier Protection 


Carrier protection on international lines has been con- 
sidered from the aspect of limiting the voltage induced 
in telecommunication circuits. Although the limit to voltage 
is normally 430 V, for h.t. transmission lines well-designed 
from the safety aspect this limit is raised to 650 V. In this 
case, it is required by CCITT, the international telecom- 
munications authority, that duration of an earth fault shall 
at no time exceed 0-5 seconds and shall generally be below 
0-2 seconds. 


To achieve these fast switching times at both ends of a 
faulted line, carrier current protection may be necessary. 
The report contains brief summaries of experience on 
specific installations in France, Germany, Switzerland and 
Austria. This experience is summarised as being satis- 
factory, with particular reference to absence of disturbance 
due to routine operation of isolators and circuit-breakers 
or to arcing faults. 

It is suggested that satisfactory carrier-current protection 
demands a check on sufficient carrier frequency trans- 
mitting power being available to ensure that the useful 
level of carrier signal at the receiving end is well above 
interference level; use of filters of band width sufficient to 
ensure that signal travel time does not exceed 10 milli- 
seconds; continuous supervision of channels and choice 
of a suitable carrier frequency. 

The report is very fully provided with tables and charts 
extending the information given in the text. We are 
indebted to Dr Ing L. Wolf, of Munich, for an English 
version. 
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WAS very interested to read the report in last week’s 

E.ecrricaL Times on NICEIC findings during inspec- 

tions. The records show that 34 installations were 
ineffectively earthed and in addition 25 installations had 
earth leakage circuit-breakers which would not operate 
under fault conditions. In all, the number of ineffectively 
protected installations was equivalent to 3% of the whole 
number examined. I wonder what the total percentage 
would be if every installation in the country was given 
the sort of test NIC inspectors make? 

One of the main causes of the circuit-breakers not 
operating was our old enemy the “parallel earth path.” 
This is a trap which one can easily fall into but it can be 
avoided if the circuit-breaker is correctly tested after 
installation. Credit is given to the loop impedance testing 
equipment used by the NICEIC inspectors and they 
suggest that such equipment should be used more by 
contractors, thus ensuring that installations are indeed 
effectively earthed. 

Another matter raised in the report was that of the 
metal clad fluorescent fitting complete with the two-core 
flexible cord and lampholder adaptor which is readily 
available to the public. I am pleased to note that the 
matter was dealt with by the NICEIC and that an 
assurance was given by the manufacturer that proper 
provision would be made in the fitting for the connection 
of the continuity conductor. I wonder if the general public 
are aware of this interest shown in their protection? It 
might not be a bad idea if they were told of it more widely 
and also that they could always have reliable advice on 
any installation problems by looking for a contractor with 
the NICEIC emblem displayed. 


Where to Earth 

Still on the matter of earthing, I feel it is time that we 
had some official guidance on the matter from the 
electricity authorities. I recently heard of a situation where 
a consumer was asked to sign an indemnity form and 
pay 7s 6d to the local electricity board because the only 
“reliable” earth available was the sheath of the board’s 
incoming cable. The water system had been proved to be 
of no reliable use and to sink an earth plate would have 
been expensive due to the surrounds of the house. I 
mentioned this to a contractor friend who expressed 
surprise at this, for apparently in his part of the country 
earthing to the board’s cable sheath is a “must.” Going 
into the matter a bit further, some boards have accepted 
responsibility for providing means of earthing. 

The whole matter is, of course, a very important one 
and calls for serious deliberations and I hope that con- 
tracting and consulting groups are brought into the dis- 
cussions. It appears to me that nobody really wants to 
carry the responsibility and, if I am correct, then the 
matter will float around for years to come. 

Many contractors have indicated to me that they find 
it very difficult to obtain a straight answer to the question 
of earthing to the incoming cable sheath, whilst others 
state that they have been given no option to do otherwise. 

Surely it is time that this matter—and others—were 
nailed down once and for all so that contractors 
everywhere in Britain know that if they worked in John 


O’Groats or Land’s End the same rules of connection 
and earthing applied. I am convinced it could be done 
although I know that whenever I cross a border into 
Wales, Scotland or Ireland I become subjected to different 
laws, rules and/or regulations. 


Power Tools 

For some time now I have been gathering comments on 
the various power tools and hammers, etc., which have 
appeared for use in the industry. Some of these tools have 
been praised, some criticised and others flatly condemned. 
Given time, I intend to prowl the stands at the Engineers 
Exhibition which display these tools and test and try for 
myself. I have a feeling that in certain cases the operatives 
are to blame to some degree for the alleged failures of the 
tools to do the job that is claimed for them. It must be 
very worrying to the contractor to place such expensive 
equipment on site and to know that somewhere along the 
line it might be incorrectly used and damaged almost 
beyond repair. I know of many instances where normal 
plant such as vices and ladders have been lost or damaged 
through carelessness. These items are expensive enough, 
but where power tools are involved the loss must be 
serious indeed. 


Electric Shock Treatment 


A solemn thought struck me the other day after reading 
of an accident where a man received severe electric shock. 
I asked myself if I would really be capable of dealing 
with the treatment of someone so injured and came to 
the frightening conclusion that I would only be able to 
do about 60% of what is required in such a case. I then 
wondered just how many other engineers are in a similar 
position. Only a few site foremen I have spoken to 
could really render full aid. A few others had a suitable 
chart displayed in their site hut, whilst the majority of 
them admitted that they had not thought seriously about 
the matter. One site operative informed me that he was 
working in the right place for such an accident to occur— 
a hospital. 


Hospital Installations 

It was quite refreshing to learn from a consultant friend 
about a hospital job where the doctors were invited to 
give their comments on a lighting scheme before the 
work was put out to tender. Normally I find that the 
work is almost finished before the medical staff see it 
and it then comes in for some fierce criticism. Not that 
I consider the doctors know all about such things, but 
at least if they agree to the scheme on paper they cannot 
complain too much about the finished work. Of course, 
such a situation might well go the other way and result 
in so much discussion that a real decision is never reached. 

It can also have its amusing side, for I know of one 
group of surgeons who chose their “ideal” fitting from 
a catalogue for use in an operating theatre for general 
lighting. A sample was duly ordered and delivered and 
was not received with joy as it should have been. The 
fitting chosen by the surgeons turned out to be a circular 
bulkhead fitting! 
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7 electrical and allied industries have long been a mainstay of our 
export trade and they contributed some £250 million of exports in 1960. 
There are few industries in which the pace of technological change has been 
more rapid in recent years. The worldwide expansion of electrical power 
generation has been spectacular and has created large markets for both 
capital and consumer goods. 


But competition between the electrical manufacturing industries of 


Europe and North America is strong. The quality and performance of British 
equipment are second to none, but prices and delivery dates are also vitally 
important. 

Exports are not an end in themselves—economic expansion in Britain 
depends above all on our ability to pay for imported raw materials and food. 
The drive to increase British exports is, therefore, fundamental to industry's 
plans to increase output. | am confident that the electrical and allied 
industries are determined to improve on their outstanding performance of 
recent years. 

I warmly welcome the special issue of the Evecrricat Times in con- 
nection with the Electrical Engineers Exhibition, which I am to have the 
privilege of opening, and I send my best wishes to all who are taking part. 


F, J. Erroll. 


cvs importance of increasing our exports is so fundamental and so widely 
recognised that there is no need for me to repeat the basic facts nor explain 
the reasons. The challenge now is to ensure that action is taken and to 
encourage and assist all companies and individuals to play their full part. 

A united effort is essential to keep inflation at bay—a joint effort by the 
Government and by both sides of industry, management and labour. We can 
achieve nothing in this highly competitive world unless we preserve and 
strengthen our competitive power. There are a number of factors that taken 
together add up to competitive power. Naturally the most important of these 
is price. Then follows delivery and the supreme importance of sticking to 
our delivery promises. Then comes quality, style, presentation and adapt- 
ability to the conditions that obtain in the customers’ countries. We must 
compete in the recruitment of the best possible personnel; in technical 
prowess and scientific research; in packaging; we must compete for the best 
agents and the most effective distribution methods; in after-sales service and 
in market research; and finally, we must compete in publicity and draw the 
attention of the world to the achievements and progress of British industry 
and the excellence of the goods that we have to offer. Above all, we must 
get out and meet our customers face to face, for a sale is finally effected 
between the buyer and the seller. 

When speaking of incentives | do not advocate tax concessions to 
exporters, for this would merely lead to a race in such measures among other 
countries and also would be difficult to distribute such relief fairly throughout 
all sectors of industry. On the other hand, | believe the Government should 
recognise the need for rewarding hard work and enterprise by reducing the 
burden of direct taxation and giving added incentive to the individual. 

It is on these ideas that we in the F.B.1, have based our representations 
to the Chancellor of the Exchequer this year when exports are more 


important than ever, 


William McFadzean 
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The Rt Hon Frederick Erroll 
Minister of State, Board of Trade 


Sir William McFadzean 
President, Federation of British 
Industries 
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WAS very interested to read the report in last week’s 
=Execrricat Times on NICEIC findings during inspec- 

tions. The records show that 34 installations were 
ineffectively earthed and in addition 25 installations had 
earth leakage circuit-breakers which would not operate 
under fault conditions. In all, the number of ineffectively 
protected installations was equivalent to 3% of the whole 
number examined. I wonder what the total percentage 
would be if every installation in the country was given 
the sort of test NIC inspectors make? 

One of the main causes of the circuit-breakers not 
operating was our old enemy the “parallel earth path.” 
This is a trap which one can easily fall into but it can be 
avoided if the circuit-breaker is correctly tested after 
installation. Credit is given to the loop impedance testing 
equipment used by the NICEIC inspectors and they 
suggest that such equipment should be used more by 
contractors, thus ensuring that installations are indeed 
effectively earthed. 

Another matter raised in the report was that of the 
metal clad fluorescent fitting complete with the two-core 
flexible cord and lampholder adaptor which is readily 
available to the public. I am pleased to note that the 
matter was dealt with by the NICEIC and that an 
assurance was given by the manufacturer that proper 
provision would be made in the fitting for the connection 
of the continuity conductor. I wonder if the general public 
are aware of this interest shown in their protection? It 
might not be a bad idea if they were told of it more widely 
and also that they could always have reliable advice on 
any installation problems by looking for a contractor with 
the NICEIC emblem displayed. 


Where to Earth 

Still on the matter of earthing, I feel it is time that we 
had some official guidance on the matter from the 
electricity authorities. I recently heard of a situation where 
a consumer was asked to sign an indemnity form and 
pay 7s 6d to the local electricity board because the only 
“reliable” earth available was the sheath of the board’s 
incoming cable. The water system had been proved to be 
of no reliable use and to sink an earth plate would have 
been expensive due to the surrounds of the house. I 
mentioned this to a contractor friend who expressed 
surprise at this, for apparently in his part of the country 
earthing to the board’s cable sheath is a “must.” Going 
into the matter a bit further, some boards have accepted 
responsibility for providing means of earthing. 

The whole matter is, of course, a very important one 
and calls for serious deliberations and I hope that con- 
tracting and consulting groups are brought into the dis- 
cussions. It appears to me that nobody really wants to 
carry the responsibility and, if I am correct, then the 
matter will float around for years to come. 

Many contractors have indicated to me that they find 
it very difficult to obtain a straight answer to the question 
of earthing to the incoming cable sheath, whilst others 
state that they have been given no option to do otherwise. 

Surely it is time that this matter—and others—were 
nailed down once and for all so that contractors 
everywhere in Britain know that if they worked in John 


O’Groats or Land’s End the same rules of connection 
and earthing applied. I am convinced it could be done 
although I know that whenever I cross a border into 
Wales, Scotland or Ireland I become subjected to different 
laws, rules and/or regulations. 


Power Tools 

For some time now I have been gathering comments on 
the various power tools and hammers, etc., which have 
appeared for use in the industry. Some of these tools have 
been praised, some criticised and others flatly condemned. 
Given time, I intend to prowl the stands at the Engineers 
Exhibition which display these tools and test and try for 
myself. I have a feeling that in certain cases the operatives 
are to blame to some degree for the alleged failures of the 
tools to do the job that is claimed for them. It must be 
very worrying to the contractor to place such expensive 
equipment on site and to know that somewhere along the 
line it might be incorrectly used and damaged almost 
beyond repair. I know of many instances where normal 
plant such as vices and ladders have been lost or damaged 
through carelessness. These items are expensive enough, 
but where power tools are involved the loss must be 
serious indeed. 


Electric Shock Treatment 

A solemn thought struck me the other day after reading 
of an accident where a man received severe electric shock. 
I asked myself if I would really be capable of dealing 
with the treatment of someone so injured and came to 
the frightening conclusion that I would only be able to 
do about 60% of what is required in such a case. I then 
wondered just how many other engineers are in a similar 
position. Only a few site foremen I have spoken to 
could really render full aid. A few others had a suitable 
chart displayed in their site hut, whilst the majority of 
them admitted that they had not thought seriously about 
the matter. One site operative informed me that he was 
working in the right place for such an accident to occur— 
a hospital. 


Hospital Installations 

It was quite refreshing to learn from a consultant friend 
about a hospital job where the doctors were invited to 
give their comments on a lighting scheme before the 
work was put out to tender. Normally I find that the 
work is almost finished before the medical staff see it 
and it then comes in for some fierce criticism. Not that 
I consider the doctors know all about such things, but 
at least if they agree to the scheme on paper they cannot 
complain too much about the finished work. Of course, 
such a situation might well go the other way and result 
in so much discussion that a real decision is never reached. 

It can also have its amusing side, for I know of one 
group of surgeons who chose their “ideal” fitting from 
a catalogue for use in an operating theatre for general 
lighting. A sample was duly ordered and delivered and 
was not received with joy as it should have been. The 
fitting chosen by the surgeons turned out to be a circular 
bulkhead fitting! 
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ae electrical and allied industries have long been a mainstay of our 
export trade and they contributed some £250 million of exports in 1960. 
i There are few industries in which the pace of technological change has been 
more rapid in recent years. The worldwide expansion of electrical power 
generation has been spectacular and has created large markets for both 


capital and consumer goods. 

But competition between the electrical manufacturing industries of 
Europe and North America is strong. The quality and performance of British 
equipment are second to none, but prices and delivery dates are also vitally 


important. 

Exports are not an end in themselves—economic expansion in Britain 
depends above all on our ability to pay for imported raw materials and food. 
The drive to increase British exports is, therefore, fundamental to industry's 
plans to increase output. I am confident that the electrical and allied 
industries are determined to improve on their outstanding performance of 


recent years. 


I warmly welcome the special issue of the Erectricat Times in con- The Rt Hon Frederick Erroll 
nection with the Electrical Engineers Exhibition, which | am to have the Th 

is ; Minister of State, Board of Trade 
privilege of opening, and I send my best wishes to all who are taking part. 


F. J. Erroll. 


i importance of increasing our exports is so fundamental and so widely 
recognised that there is no need for me to repeat the basic facts nor explain 
the reasons. The challenge now is to ensure that action is taken and to = 
encourage and assist all companies and individuals to play their full part. : 

A united effort is essential to keep inflation at bay—a joint effort by the 
Government and by both sides of industry, management and labour. We can 
achieve nothing in this highly competitive world unless we preserve and 


strengthen our competitive power. There are a number of factors that taken 


together add up to competitive power, Naturally the most important of these 


is price. Then follows delivery and the supreme importance of sticking to 


P: our delivery promises. Then comes quality, style, presentation and adapt- 
43 ability to the conditions that obtain in the customers’ countries. We must 
compete in the recruitment of the best possible personnel; in technical 

prowess and scientific research; in packaging; we must compete for the best 


agents and the most effective distribution methods; in after-sales service and 
in market research; and finally, we must compete in publicity and draw the 


. attention of the world to the achievements and progress of British industry 
and the excellence of the goods that we have to offer. Above all, we must 
get out and meet our customers face to face, for a sale is finally effected 


between the buyer and the seller. 

When speaking of incentives | do not advocate tax concessions to Sir William McFadzean 
exporters, for this would merely lead to a race in such measures among other 
countries and also would be difficult to distribute such relief fairly throughout 
all sectors of industry, On the other hand, I believe the Government should 
recognise the need for rewarding hard work and enterprise by reducing the 
burden of direct taxation and giving added incentive to the individual. 

It is on these ideas that we in the F.B.I. have based our representations 
to the Chancellor of the Exchequer this year when exports are more 


President, Federation of British 
Industries 


important than ever. 


William McFadzean 
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Mr Anthony M. Browne 
President, BEAMA 


Mr W. J. Bird 
Chairman, Domestic Appliances Board 
of BEAMA 
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Dine this BEAMA Jubilee Year exports of British electrical and allied 
equipment should top the £300 million mark for the first time. This is not 
merely a convenient round figure for the statisticians but is indeed a mile- 
stone representing years of consistent effort, imagination and enterprise, 

As an industry which contributes 10 per cent of the nation’s total exports 
of manufactured goods we are conscious of the heavy responsibility we bear. 
Far from any complacency we must improve our position as an industry 
relative to other leading world exporters of electrical and allied equipment. 

We are all familiar with the many problems and impediments facing the 
exporter—as we are equally familiar with exhortations, but I do not believe 
there is any short cut to success in the intensively competitive world markets 
of today. Certainly there is no substitute for individual initiative in design, 
salesmanship and service, although by co-operative measures we can do much 
to improve the basic information at the disposal of the exporter and the climate 
in which he has to work. 

Many of our products are highly technical, demanding continuing large- 
scale expenditure on research and development at home and specialised 
representation overseas. | believe the future will require increasing co-opera- 
tion and pooling of information between all sectors of the industry as part of 
an industry-wide effort to sell more products overseas. The BEAMA will 
have an increasingly important role to play in this as well as keeping the 
Government informed of the industry's needs and problems. 


ry M. Browne 


a. export performance of the domestic electrical appliances industry 
in recent months has shown a notable advance over previous years, but there 
are no grounds for complacency in this, since relatively few manufacturers 
carry the major burden of the industry’s export effort, The greatest problem 
to be overcome in order to mount a bigger and better export turnover for 
the industry as a whole, is to produce a range of products with a minimum 
variation as between products required for the home market and those 
required for export. How can this be achieved? 

Firstly, the establishment of the British Electrical Approvals Board for 
Domestic Electrical Appliances, once fully in its stride, should assist towards 
reciprocal approval agreements with Continental testing authorities and 
similar authorities elsewhere. Secondly, a realistic appraisal of the require- 
ments of consumers at home and overseas and the adoption of the best com- 
promise designs, Thirdly, a stable and flourishing home market, allowed to 
find its own natural growth level without continual upswing and downswing 
as the result of fiscal action. Fourthly, the right degree of integration of design 
and production effort as between manufacturers to achieve a high and con- 
sistent volume of production. 

Given the right solutions to the above 1 am confident that the British 
domestic electrical appliances industry can hold its own in the world market, 
and it is becoming more and more clear that responsible authorities in 
Government now appreciate the disruptive effect of fiscal measures, which 
produce either tremendous sudden growth or drop in demand. Anyone who 
visited the recent Cologne International Fair must have been impressed by 
the enormous range and presentation of our Continental competitors’ products, 
yet, product for product, the best of British designs could well hold their 
own. Success will not be achieved without well laid plans for back-up service. 
The lack of an efficient service organisation precludes any possibility of that 
vital recommendation from consumer to consumer on which a vogue ridden 
industry such as domestic electrical equipment depends, 

One final word—unless we learn, as an industry, to live with foreign 
competition in the world market we shall not live here, Success in export 
comes only to those companies whose top management is prepared to engage 


in personal investigation. 


W. J. Bird 
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What’s new at Earls Court? 


REVIEW OF EQUIPMENT FOR INDUSTRY 


ANY thousands of electrical engineers from all parts of the 
world are visiting Earls Court this week for the tenth 
Electrical Engineers Exhibition which was opened on 

Tuesday by the Rt Hon F. J. Erroll, Minister of State, Board of 
Trade, who was introduced by the chairman of ASEE, Mr G. G. 
Kitchener. “The growth in exports of electrical goods from several 
of the other manufacturing countries is a good deal faster than 
ours,” said the Minister. “But we at the Board of Trade will do 
all we can to support your efforts. Exhibitions like this play a most 
vital part in our drive for exports. Last year you had visitors from 
76 countries and this year you have sent overseas a million invita- 
tions. There are more than £3 million worth of goods on show on 
473 stands. We think this is the finest display in the world as well 
as the largest.” It was announced that winners of the Exhibition 
plaques were: Brush Electrical Engineering Co. (for their static 


rectifier), and Easipower Ltd. (for their electric blanket). 


NCE again, the Electrical Engineers Exhibition 
O provides a forum for new equipment and established 

favourites. Introductions this year are most notice- 
able in control gear and distribution equipment, although 
new domestic appliances are again well in evidence. 
Grouped motor panels and increasing use of automatic 
machine control provides the background for many of 
the exhibits and has prompted increasing application of 
contactorless switching techniques, proximity limit switches 
and similar devices. Several introductions have been made 
in the field of high-voltage switchgear and circuit-breakers, 
in particular the increased tendency for packaged sub- 
stations is notable, whilst a number of transformer manu- 
facturers are perfecting techniques for working with 
aluminium foil windings. No great changes are apparent 
in rotating machines, and although some new lines of 
lighting fittings are shown for the first time, there is not 
the flood comparable with that at last year’s Exhibition. 
Attention, in this review, concentrates on a selection of 
industrial equipment since, although domestic appliances 
are well represented, many of them have already been 
reviewed in accounts of previous exhibitions. 


Testing and Instrumentation 


Few manufacturers have introduced new designs of 
instruments this year, but there are two new supply 
meters. Ferranti, C 5, show a single-phase thermal demand 
indicator intended primarily for use overseas and which 
incorporates ambient temperature compensation. The 
indicator is intended to be used for indicating maximum 
demand as an integral part of the maker’s kWh meter. 
It has a 5 in. scale registering deflection proportional to 
the square of the current and operates on a thermal 
principle, giving a time lag of 16 min at 90% f.s.d. 

A single-disc polyphase meter, also with a maximum 
demand indicator, is shown by Chamberlain and Hook- 
ham, Z4. This meter is available in three-phase, three- 
or four-wire versions, with or without integral current 
transformer. 

Representative of the increasing use of electronic 
instrurrentation is the Venner, C 9, electronic digital Volt 


Ohm Meter, which is aiso one of the few new 
instruments shown this year. Sifam, Q 13, have 
extended their flush-mounting “Wessex” range 
of moving coil instruments to include a 5 in. 
scale model and AEI Instrumentation, L 7, are 
showing a tap position indicator giving remote 
information on tap-changer position, water 
level floats position and other mechanism 
positions interpretable through a potentiometer. 
The indicator is designed for 50 V d.c. to 
250 V d.c. or 634 V a.c. to 250 V a.c. Com- 
pactness is a feature of the Everett Edgcumbe. 
C 4, “Dwarf Inkwell” recorder, which fits into 
a cut-out only 6 in. square. This recorder has 
a 4 in. chart and requires 150 “A for f.s.d. 
The “Two-in-One” Wee-Megger is a recent 
addition to the well-known range of insulation 
and continuity testers shown by Evershed and 
Vignoles, C 1. 

For the industrial and commercial test department, 
Martindale, B 1, are showing a voltage indicator in moulded 
plastics. This has four neon tubes which light progressively 
as voltage increases. A phase and continuity tester for 
50 c/s, three-phase mains has five neon lamps and can be 
used to test for correct phase sequence. Test instruments 
developed from one of last year's exhibits are the Clare, 
D 2, neutral /earth and phase/earth loop testers, which can 
be combined with a 500 V battery-operated megohm meter. 


Transformers and Cables 


That aluminium foil has attractions for use in certain 
types of transformers is demonstrated at this year’s Exhibi- 
tion. Bryce Electric Construction, M9, are showing one 
limb of a 500 kVA, 11 k¥V/433 V_ power transformer. 
designed to utilise aluminium foil for both the h.t. and Lt. 
windings. This transformer is oil-immersed and also has 
aluminium busbars and connectors. A 57 kVA transformer 
with anodised aluminium foil windings is being shown by 
Fosters, E7. This type of transformer is suitable for 
temperatures of 300°C providing the power supply to fur- 
naces and for similar applications. Fosters are also showing 
their redesigned range of competitively priced constant 
voltage transformers rated from 25 VA to | kVA. On a 
larger scale, voltage regulators are also being shown by 
British Power Transformers, M2. These regulators are 
suitable for 200 A, 440 V three-phase and are shown with 
a range of voltage stabilisers suitable for 10 A and 30 A 
load current and with output voltage controlled to within 
+1%. Control in another form is demonstrated on the 
Haddon Transformers stand, R 13, by a 150 kVA, three- 
phase saturable reactor. This unit is said to have a unique 
construction ensuring equal saturation in each core, 
balanced line power and to be compact. The reactor has a 
single control winding and can be used, typically, for 
furnace or lighting control. 

Several companies have now taken up the challenge to 
produce outdoor packaged substations. During the past 
year, English Electric, M11, introduced their “Weather- 
beater” aluminium-clad 33 kV switching station and they 
are also showing enclosures developed to reduce noise 
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level by over 22 decibels. A 500 kVA packaged substation 
with 11 kV oil-immersed ring-main-unit mounted directly 
on the transformer h.v. flange and a feeder pillar mounted 
on the l.v. flange is shown by Lucy, X11. Distribution 
cabinets for 200 kVA and 500 kVA are displayed by 
Bonar Long, S11. These cabinets are available complete 
with maximum demand indicators, c.t’s and fuses. The 
same company are also showing flameproof mining trans- 
formers ranging up to 300 kVA at 6-6 kV with accommo- 
dation for h.v. and l.v. switchgear or cable terminations. 

On the Hackbridge and Hewittic stand, C7, is a 
500 KVA, 11 k¥V/433 V, three-phase direct-buried distri- 
bution transformer which has all its oil content below 
ground level. The transformer has a heat exchanger 
operating in conjunction with a ventilation pillar above. 
This year, AEI, G11, have introduced a resistor-transition 
on-load tap changer with 17 positions, suitable for 33 kV, 
200 A and for transformers up to 12-5 MVA rating. 

No major break-through is apparent in the cable field 
this year, but several manufacturers are showing new 
accessories. An oil-filled termination for 33 kV cables by 
Pirelli-General, U 8, reduces from four to one the number 
of accessories required, permitting economics both in space 
and cost. The accessory is essentially an enclosed three- 
core unit which allows direct termination into a switchgear 
cable box. For mass-impregnated non-drain or normal solid 
33 kV three-core cables, there is a straight-through joint 
which is 1 ft shorter than the standard design. Jointing 
is simplified by using easily applied crepe paper tapes 
and tinsel stocking screens. Two ranges of cable glands 
on show by BICC, F 10, are intended for threaded-entry 
fixing, one for non-metal sheathed cables, and the other for 
metal and non-metal sheathed, armoured and unarmoured 
cables in flameproof or watertight installations. A 3-3 kV, 
300 A bolted cable coupler is available in revised weather- 
proof and flameproof versions. 

For installation, Hepworth Iron, W 4, have developed 
a temporary earth continuity bond for use during live 
jointing, and Cable Covers, U 10, show a cartridge-fired 
compression jointing tool suitable for both overhead 
lines and distribution cables. 


Variable-speed Drives 


Industry's increasing awareness of the advantages to be 
gained by accurate speed control over a wide range is 
reflected in the emphasis this year on variable-speed drives 
among the introductions. The well-established range of 
electronically controlled variable-speed drives made by 
Lancashire Dynamo Nevelin, E7, has been extended to 
include a 200 h.p. version with transductor control pro- 


Introduced this year is the AE! “Amberline”’ floodlight for use with the 
Mazda 200 W linear sodium lamp 
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Patient’s locker unit by Walsall 
which includes two switched sockets 
and radio switch. On the left is a 

shaver unit for 115 V and 230 V = 


viding an accuracy of +2% of base speed over the 20:1 
speed range possible. The unit incorporates current limit 
and the usual protection features. The Brunt, X 17, range 
has also been extended and now includes a 25 h.p. motor 
with a 100:1 speed range adaptable for electronic control. 

For plastics reeling and simiiar applications, Browning's 
Electric, F 8, have a range of variable-speed, squirrel-cage 
motors said to give constant torque characteristics over 
a wide range of speed and also a range of d.c. motors 
energised through induction regulator and silicon rectifiers. 
The range of “Variamm” variable-speed a.c. motors shown 
by Mawdsley, W2, have a single-phase commutator 
motor supplied through a variable-voltage transformer 
and give constant torque with good starting characteristics 
over the speed range 0 r.p.m. to 3,000 r.p.m. This range 
has as its largest size a 74 h.p. unit. Also on display is a 
range of packaged Ward-Leonard drives incorporating 
two-bearing m.g. sets and thyraton control suitable for 
use with voltage- or current-sensing devices. Extended this 
year are the Heenan and Froude, W 11, “Ajustospede” and 
“Dynaspede” drive and coupling ranges to include 100 h.p. 
versions. 


Printed Circuit Armature 


Appearing for the first time as London Electric Wire, 
L 5, exhibits are the “Plasmet” printed armatures. Only 
recently developed, this type of construction has great 
possibilities for control systems where low inertia is 
important. Also for control applications is a range of two- 
phase servo motors available in induction, synchronous 
and hysteresis versions from Walter Jones, W 10. These 
motors are 24 in. diameter and can be supplied with or 
without gearboxes. 

Intended primarily for the domestic appliance field is 
the improved Hoover, S 7, Mark IV range of f.h.p. motors, 
incorporating an integral baffle to give better air flow and 
consequently lower temperature rise. A range of stator 
and rotor units introduced by Small Electric Motors, H 18, 
is designed for building into industrial and domestic 
refrigerators. The largest size of these units is rated 10 h.p. 
Two companies show small shaded-pole motor units, both 
with self-aligning sintered metal bearings. The Rolco, D 1, 
motor runs at 2,400 r.p.m. and can be supplied with gear- 
box if required. The Jones and Stevens, H1, “Square 
Stack” range contains four sizes. These have die-cast 
housings and run at 2,800 r.p.m. 

For specialised applications, Electric Construction, F 11, 
have developed a compact vertical-spindle, high-frequency 
m.g. set. Capable of generating 250 kW at 10 ke/s, the 
double-armature alternator is mounted with spindle vertical 
to reduce floor space. The unit has a water-cooled heat 
exchanger and is intended for use with induction heating 
equipment. A new range of marine alternators is shown by 
Arthur Lyons. J 25, and Newman Industries, K 12, are now 
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able to supply motors from | h.p. to 125 h.p. with epoxy 
resin encapsulation for the stators. 


Lighting Fittings 

Fluorescent fittings are prominent among the equipment 
displayed for the illumination industry, with the accent on 
ready adaptation for domestic, industrial or commercial use. 
Available for 40 W, 80 W and 125 W are the Atlas Lighting; 
J 16, “atlantic 2” series comprising 12 batten fittings, 
which can be combined with nine diffusers or reflectors. 
Switch-start and quick-start versions are available. The 
“Crompack,” by Crompton Parkinson, J 15, also comprises 
a basic fitting with various attachments for quick 
conversion. A slim, switchless-start fitting introduced by 
Troughton and Young, H16, can be used either as a 
pendant or in continuous runs. Two styles are available 
for either single or twin lamps. Battens may have open or 
closed top and can be used with “Diakon” reflector and 
diffuser fittings. Fluorescent batten fittings for single and 
twin 5 ft and 8 ft tubes are also shown by Veritys, E 10, 
and GEC, V2, have a commercial fluorescent pendant 
housing four 80 W tubes with Perspex diffuser and black 
end plates. The new “Sky-line” fluorescent fittings by 
Benjamin, L 9, are an alternative to the mini-cell louvre 
design available up till now. This company also shows 
two additions to the “Litemaster” decorative series and 
the restyled “Coolicon” tungsten fittings with 10 in. shade 
for lamps up to 100 W and 12 in. for up to 200 W. For 
surface installation with modular ceilings, SLR Electric, 
H 4, show recent designs, including two shallow fittings 
with Perspex diffusers suitable for two or four tubes in 
either 2 ft or 4 ft lengths. 

Revised standard fittings for fluorescent tubes, with 
common channel and easy fixing are shown by Field, U 6, 
incorporating Resincast control gear. Finally, Ekco Ensign, 
F 7, show for the first time their new range. 

For the commercial user, GEC, V2, have a tungsten 
range with a wide choice of designs assemblable from inter- 
changeable components, which include opal glassware, 
coloured Perspex or aluminium skirts and _ reflectors, 
canopies and ceiling plates. On stand J 14, Philips feature 
their “Streamlite” fluorescent fittings and “Fantasie” lamps. 
On the Harris and Sheldon stand, D4, these lamps are 
shown with appropriate pendants and wall brackets com- 
prising metal spinnings housing the lampholder: one style 
with glass shade and two others forming versatile multi- 
lamp suspension systems. Also displayed here are cylindrical 
fittings for tungsten lamps with edge-lit Perspex vanes. a 
versatile continuous mounting system suitable for use above 
luminous ceilings and applications of a 24 in. version of 
“Paragrid” tiles similar to the established 16 in. version. 


The “Trolleymaster” 
cae 250 A system has been 
seu introduced by EMS Electrical 
Products for crane supbly 
and similar duties in severe 
industric! conditions 


One of the four multi- » 
purpose infra-red heaters 

shown by Ekco. These have 
loadings of 14 kW to 44 kW 


477 


Domestic fittings by Falks, K 13, with polished brass 
suspension and drum shades are named “Capri.” These are 
available as five-light pendant or three-light ceiling fittings 
for 100 W lamps. 

Heavy-duty bulkhead fittings feature on several stands. 
A circular type for up to 150 W lamps is shown by Walsall, 
E 6, and Veritys, E10, have their “Fluoroseal” corrosion- 
proof fitting suitable for up to three 8 W tubes. It is 
of cast aluminium with Perspex opal diffuser and internal 
control gear. 

The fluorescent bulkhead fitting shown by Herman 
Smith, U 3, is designed for one or two 8 W tubes. In 
addition to the cast iron and aluminium bulkhead fittings 
introduced by Revo, E9, they are also showing a 2 ft, 
40 W switchless-start dustproof fitting. The Revo bulk- 
head fittings are designed for 100 W and 150 W lamps, 
while a fluorescent version houses up to three 8 W tubes. 

Flameproof-weatherproof fittings for mercury discharge 
lamps are shown with integral chokes by Victor Products, 
K 19. They also show a full range of miniature fluorescent 
fittings and heavy-duty types for two 2 ft fluorescent lamps. 

Designed specially for use with | kW MBF/U lamps 
is a 24 in. diameter reflector fitting by AEI Lamp and 
Lighting, K 15. The top has convection slots, allowing 
fumes and dust to be carried away. The “Netaline”’ fitting 
for 40 W fluorescent tubes is available in three colours 
and weighs only 3} Ib. For floodlighting, the “Amberline” 
has been introduced recently for use with the 200 W linear 
sodium lamp. It has a sheet-steel body with aluminium 
reflectors and is designed for easy wiring. Flood-lanterns 
specifically designed for herbaceous borders are shown by 
Rowlands, E5. These have adjustable troughs and down- 
ward lighting, mushroom reflectors. 


Control Panels and Components 


Several firms show improved versions of control panels, 
many incorporating the idea of grouped motor control. 
The general trend is to more compact components with 
easier installation and maintenance as the goal. 

Motors up to 125 h.p. can be controlled by the three 
sizes of multi-tier control cubicles announced by Electro- 
Mechanical, G19. The control gear is mounted on with- 
drawable trays with connections to the busbars through 
one side of a quick make-and-break isolating switch. 
Designed particularly for continuous processes in industry 
is the Fluvent “Saphyre” distribution board by Parmiter, 
Hope and Sugden, J 17. Incoming terminals are completely 
shrouded to allow safe wiring of spare ways while the 
board is “live” and captive nuts ensure simple removal 
and replacement of fuses. The “Bricon” distribution board 
also has shrouded live conductors. Although it is not 
suitable for live wiring, it has a greater number of ways 
than the “Saphyre.” The Aeroflex Brilag range of energy 


The Line Equipment three-insulator rocking switch 
for rural lines is now available with improved 
cooling and mating contacts 
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limiting fuses has now been extended to 46 kA 440 V, 
30 A to 400 A. 

“Unicube” starter boards introduced by M & C, K7, 
suitable for motors up to 100 h.p., are of the draw-out 
interchangeable pattern. Units can be built-up with self- 
contained compartments for each starter to tiers of 12 
units for up to 74 h.p. rating, six tiers for 30 h.p. and 
four tiers for up to 100 h.p. Cable may be brought in at 
the top, bottom or rear of the panels. Flameproof starters 
for 10 h.p., 39 h.p. and 100 h.p. have also been developed 
and these can be used individually, or grouped above and 
below the busbar units. Another introduction this year 
is a flameproof start/stop button incorporating 60 A load- 
breaking switch. The English Electric, M 11, motor control 
centres are suitable for motors up to 400 h.p. and can be 
provided with interlocking and sequential control gear 
mounted in a central unit. The company have applied 
their contactless sensing devices in conjunction with 
“Unistat” static switching elements to mining control 
schemes and have also devised an overhead busbar system 
incorporating universal incomers. 

Multi-motor starter boards also feature on the Allen 
West, stand N 2, under the name “Unitactor.” These are 
said to be designed for easy installation and include 
facilities for direct or reverse switching star-delta starters, 
individual isolators and fuses. Unit a.c. contactors shown 
are intended particularly for machine tool applications in 
multi-motor panels. Spring-loaded catches on these con- 
tactors release the contacts for easy maintenance. 

Turning to individual items of control gear, GEC, H12, 
show 15 A and 39 A versions of the “Hidutac” rotary 
switch and a 20 A vertical lift contactor for non-inductive 
heating and lighting loads. A range of automatic direct-on- 
line starters by MTE, K 2, for motors from 1 h.p. to 75 h.p. 
is featured with heating control contactors for 15 A to 
150 A. These are available for 1, 2 or 3 pole with Alkyd 
arc barriers and housed in sheet steel enclosures with 
front access. High performance contactors by Chilton, 
L 10, vary from 15 A to 100 A rating. Also shown are 
micro-switches rated 6 A to 10 A together with enclosures, 
relays for the same current range and an improved version 


a The new WLD outdoor c.b. for 
connection to 66 and II kV 
overhead lines by Long and Craw- 
ford has built-in isolators on the h.t. 
and I.t. sides 


This heating jacket, for 
temperatures up to 
650°C, by Isopad has 
metal-sheathed mineral- 
insulated elements on 
@ stainless steel mesh 
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of the well-known Chilton earth leakage circuit-breaker 
suitable for 100 A maximum. 

A robust industrial timing relay, rated 7-5 A make and 
0:75 A break, having a setting variable between 0-2 sec. 
and | min is shown by Square “D,” T 6, with a range of 
illuminated pushbuttons notable for being supplied through 
a separate 6 V pilot circuit from an auxiliary trans- 
former. The pushbuttons contacts are suitable for use on 
690 V circuits. Another item here is a compact, 10 A d.c. 
heavy duty industrial relay. For easy wiring of control 
panels, Square “D” are also showing a plastics duct 
system with partially-open slotted sides which form flaps 
sufficiently resilient to grip control wiring without the need 
for additional cleating or lacing. For lighter current cir- 
cuits, Magnetic Devices, W12, have developed a plug-in 
hermetically sealed relay of the PO 3000-type and 48- 
outlet latching switches. 

A relay contactor for machine tool control, a single 
pole d.c. relay with a nominal consumption of only 
100 mW weighing less than 1 oz and vacuum relays are 
displayed by B & R Relays, Z 6. For supervisory equipment, 
overload protection and other sensing operations, Austin- 
lite, Z1, show their Mk. IV moving contact coil relay. 
They have also developed rotary switches with no-volt 
release and star-delta catch and a version with 800 A 
contacts. The slow rotary make-and-break switches by 
Arrow, J 12, are rated 13 A 250 V a.c. and have up to 
six positions. Shallow depth for back-of-panel mounting 
is their feature. Also a new development is a series of 
packet switches for 19 A to 30 A rating with up to 14 
poles, for machine tool and similar industrial applications. 


For Switching and Protection 

A combined thermal overload and anti-single phasing 
relay by E. N. Bray, Y 7, covers load currents from 0-4 A 
to 50 A and has a simple snap-action clamp for fixing to 
channel supports. Six dial settings can be made between 
100%, and 150% F.L. and ambient temperature compen- 
sation is provided for the bimetallic strip elements. A 
74 h.p. direct-on-line starter for marine duty is later to 
be supplemented by a 15 h.p. type. The company have 
also introduced 15 A and 25 A block contactors. 

Micro- and proximity-switches are shown by a number 
of exhibitors. Burgess, D 11, have a high-capacity double- 
break type rated 25 A, intended for domestic and industrial 
use at up to 600 V a.c., and similarly rated on d.c. The 
Donovan, F 2, proximity switch is a development of a 
type used in the motor industry. It operates at a range 
of 4 in. and is said to be unaffected by swarf or dust. 
Special heads are available for detecting tool breakage. 

From the aircraft prototype, Maclaren, H 21, have pro- 
duced a micro-switch with side-stable contact arrangement 
suitable for 5 A ac. or 0-1 A dic. at 259 V. Another 
product is the thermal overload type KA designed to give 
rapid response. The bimetallic element is earthed directly 
to the temperature-detecting frame and separate contacts 
are provided for the contrul-circuits, rated 15 A 250 V 
a.c. Another proximity switch shown by Honeywell Con- 
trols, J 1, works in conjuncticn with an amplifier unit and 
is useful for detecting metallic components passing along 
chutes. Following the popularity of the plug-in micro- 
switch with ready-wired base, the company have intro- 
duced this year a 20 A two-way 240 V a.c. version. 

Proximity limit switches suitable for use in both con- 
ventional and static switching schemes are shown by 
Brookhirst-Igranic, N 4, with starters rated up to 74 h.p. 
suitable for group control and a heavy duty multi-cell 
rotary switch rated 60 A. A range of spring-operated 
brakes, in six sizes, is suitable for flange mounting on 
motors up to 40 h.p. 
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Left, AE! watt-hour meter with cyclometer register and, right, a version 
of the Chamberlain and Hookham single disc watt-hour meter for 3-phase 
unbalanced loads 


A simplified wiring system for control pane'!s has 
been developed by Siemens Schuckert, M 9, who are also 
demonstrating an earth monitoring device with the great 
advantage of permitting up to six machine tools to be 
continuously tested for earth continuity by a single equip- 
ment. Basically, the system uses tools connected through 
screened cables having a pilot core for the earth circuit 
return. The tools are energised through sockets with 
interlocked switches which prevent withdrawal when the 
power is on and short-circuit the appropriate earth core 
when the tool plug is withdrawn. Protection is also 
featured by AEI Instrumentation, L 7. The FOS relay gives 
protection against out-of-step operation of synchronous 
motors and the NJO8 relay has been introduced for 
capacitor control of power factor correction. An improved 
Buchholz relay is designed to withstand severe vibration 
such as occurs on traction equipment. A draw-out version 
of the AVE 3 automatic voltage regulator relay is now 
available and a further introduction is automatic synchro- 
nising equipment for voltage, speed and phase matching 
and which closes the c.b. at the appropriate instant. 

For cranes and conveyors handling materials under bad 
conditions, EMS Electrical Products, G 18, have produced 
a mobile power “Trolleymaster 250” equipment, and 
Londex, G 8, show a series of small contactors, miniature 
hopper switches and magnetic sensing units. 

With application in the domestic field is the exhibit by 
Diamond “H,” H 17, of a 35 A switch for cooker control 
and a prototype hotplate thermostat giving quick heat 
response and close temperature control. The ElRemCo, 
L 16, “Star” is an auto-reset synchronous timer for stand- 
ard and reverse operation and incorporates an electromag- 
netic clutch. Latching relays with contact suitable for 
1 A to 6 A and for either hand or electrical release are also 
shown by this company. For complex and _ irregular 
switching schedules, Horstmann, X7, have now their 
“Timestat” available. This makes one revolution in seven 
days, enabling each day to be separately programmed. 


Installation Equipment 

Multiple sockets for the fire and bedside are shown by 
MEM, D 6, as a way to provide simple wiring at low cost. 
Three or four socket outlets are arranged on a unit slightly 
larger than a single 13 A socket outlet. A 13 A fused- 
plug with three block-type terminals is an innovation this 
year by Marbourn, D 10, and is shown with “Plusflex” 
assemblies for 13 A flat-pin plug and socket outlets, having 
specially designed shutters and complete with flexibles. 
Twin socket 13 A outlets for surface or flush mounting are 
featured by Contactum, G 15, and the 13 A twin socket by 
Ashley Accessories, F 5, has the “Pattrebox,” a fitting for 
new and conversion requirements having 12 surface and 
four rear knock-outs, and direct earthing from the fixing 
screw. The 13 A switched socket outlets by Wandsworth, 
E 12, have metal plates and dollies. Also displayed here is 
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a socket-outlet with rocker bar switch rated 15 A. Another 
type of rocker bar switch is shown by Walsall, E 6. Designed 
with the requirements of fluorescent lighting circuits in 
mind, it is rated 5 Ato 15 A. A shaver unit has also recently 
been introduced by this company in flush and surface 
types, and new at the exhibition is a range of 600 V 
switch sockets and plugs for welding duty. 

Industrial plugs and sockets also feature on the Harvey 
Hubbel, stand Y 9, where the specially designed “Chem- 
Marine” line of fittings use the corrosion resistant 
materials, “Melamine” and “Insulprine,” with non-corrod- 
ible metal finishes for resisting oils, greases and other 
chemicals. They are similar to the makers’ Twistlcck 
design. 

Increasing use of synthetic materials for installation 
work is exemplified by the plastics cable trunking with 
snap-on cover shown by Gilflex, X 15. This has a black- 
channel section and white cover and is intended for wall 
or underfloor mounting. A rigid p.v.c. conduit, “Blacon,” 
is displayed by Blackwell, K 5, with suitable fittings and 
switchboxes to permit an all-insulated rewireable system. 
More conventional is the galvanised trunking available 
from Thorpe, F 13. This is produced in 12 ft 6 in. lengths 
with snap-in top and bottom covers. In two colours and 
particularly suitable for lighting installations, this trunking 
is available with suspension stirrups and tapping+off units. 

Distribution boards with m.c.b.’s rated up to 400 A are 
now obtainable from MCB, F 1, who also show their 
“Midget” boards adapted for use with space-saving triple- 
pole breakers. A new range of 500 V fuseboards with 
modern styling designed to ensure easy wiring and in- 
stallation is displayed by Bill, L 8. These include the new 
Bill fuse with covered contacts and coloured for ready 
phase identification. The GEC, H12, “Mutac Clipper” 
range is extended this year by an industrial surface 
pattern in stove enamelled aluminium, and a brass decora- 
tive pattern. Three boxes give a | to 12-gang switch range. 

For house wiring and similar applications, Minnesota 
Mining and Manufacturing, R 3, show their “Scotchlok” 
spring connectors, available in three insulated and four 
uninsulated versions for rapid connection without the use 
of special tools. A new installation tool is the heavy duty 
“Neonic” drill by Bridges, X 10, with neon indicator which 
lights only when the drill is correctly wired. 


Silicon rectifiers by International 
Rectifiers for 120 kV, 50 A with 
internal voltage divider and 
heat dispersal shield wy 
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E. N. Bray are 
showing this new 
thermal overload and 
anti-single 
relay 


phasing 


Mm Gilflex all- 
plastics trunking with 
snap-in cover 
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Fan-assisted “two room” heater by GEC with 

high intake grills and low warm air vents. 

Loading is 44 kW or 14 kW. thermostatically 
controlled 


Switchgear 

' On display for the first time is the 
important new range of 660 V air- 
break switchgear by George Ellison, 
D7, described in ELectrricaL TIMEs, 
9 March, 1961. An 11 kV switch-fuse 
ring main unit with two-wing oil- 
immersed switches and a switch-fuse 
tee-off unit is among the new products 
exhibited by GEC, H 12. The switch 
rating is 400 A, while the tee-off unit 
is for 60 A at 11 kV. Certified break- 
ing capacity is 250 MVA at II kV. A 
redesigned version of the KA range 
of switchgear incorporates integral 
earthing contacts. 

Compactness is the keynote of lt. air-break circuit- 
breakers shown by Varilectric, J 9. For 800 A and 1,500 A 
at 415 V, these withdrawable breakers have a rupturing 
capacity of 26 MVA and are suitable for individual or 
cubicle mounting. Rating of the new Crompton Parkinson, 
J 15, ULB/1 o.c.b., ranges from 150 MVA at 3-4 kV to 
500 MVA at 11 kV. A flush-fronted, double-break unit, 
this is available for currents up to 1,600 A and with an 
impulse level of 75 kV. The sturdy OE! 0.c.b. shown for 
33 kV, 800 A circuits is aimed at the overseas market. 

This year, Yorkshire Switchgear, G17, complete their 
outdoor range with a 33 kV, 1,000 MVA fault-making/ 
load-breaking oil switch. This switch interchanges with the 
maker’s 33 kV o.c.b. Main and earthing switches are 
spring-assisted and isolation is aided by a manual 
hydraulic system. Long and Crawford, T7, show their 
new WLD outdoor c.b. for 400 A and 800 A rating having 
350 MVA breaking capacity at 11 kV. The largest AEI, 
G 11, exhibit is a 275 kV rotating post isolator with a 
3 sec rating of 31 kA. An 11 kV packaged substation 
also shown has air-break, withdrawable c.b. and dry-type 
500 kVA transformer. A vertical isolating switch, also 
for 11 kV, has integral earthing, epoxy resin-clad v.t’s 
and c.t’s and is designed for 75 kV impulse withstand. 

For rural lines, Line Equipment, T 5, show their new 
range of rocking switches with all-insulated operating 
rods, suitable for either vertical or horizontal mounting. 
Powder-filled current-limiting fuses made by the company 
have recently been extended to include types for 66 kV. 

Intended for industrial and commercial installations 
are the restyled “Sandacee” a.c. switch-fuses for 20 A to 
100 A in s.p., d.p., tp. and t.p.n. versions. Like the 
new Sanders, K 3, 800 A “Sandclad” fuse-switch, also on 
show, these units are front-operated. 


Materials and Components 


Improved impregnating materials are shown this year 
by several companies. For potting large electrical com- 
ponents, Shell, F 3, have introduced their “Epikote” resins. 
Plasticised and flexible grades are also available. New 
varnishes used with glass fabric, shown by Symons, K 18, 
are suitable for temperatures of 155°C. This company also 
shows unsupported and glass-impregnated silicone fusible 
elastomer tapes. “Siluminite,” “Electrofine” asbestos papers 
impregnated with silicone resin and bonded to glass cloth 
for class H and C applications are shown by Turners, K 26. 
A new hot moulding material has been developed by 
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Rosite, S 4, and Dr Beck, V 9, demonstrate an epoxy resin 
for “trickle” impregnation of armatures. 

The extensive range of magnetic alloys shown by 
Telcon, H6, includes varieties with low temperature 
coefficient of magnetic permeability and ultra-thin cores 
in several grades. Tape cores only 0-000125 in. thick will 
soon be available in quantity, and on the same stand, 
M & EA show “Inlac’—an inter-lamina varnish giving 
improved stacking and magnetic performance. 

Among component introductions are precision wire- 
wound resistors by Ashburton, R 7, using only wire and 
nylon, a terminal with built-in stepless compensating 
resistor and other features by Klippon, Q 4, and ceramic 
power capacitors applicable to industrial high frequency 
heating equipment shown by Hunt, N 1. 


Heating and Heat Control 


Combining the advantages of fan-assisted and central 
heating is the prototype “Iwo room”’ installation shown 
by GEC, V2. Air is drawn through overhead grills and 
discharged through controllable vents at floor level. 
Thermostatically controlled, the unit is rated either for 
44 kW or 1} kW. A version of the “Nightstor” off-peak 
storage heater is now available with 3 kW rating. 

Infra-red heaters receive a new look on the P & R 
Lighting Fittings stand, P 12, where three models of “Slim- 
Rad” continuous strip heaters are shown for 250 W to 
1,200 W elements. Simplex, H 13, introduce the Creda 
“Caribbean” infra-red heater in floor- and wall-mounting 
versions rated 1} kW, and one-, two- or three-element 
industrial infra-red heaters with easy adjustment of heat 
distribution by Ekco Heating, F 7, have metal-sheathed, 
interchangeable 1 kW and 14 kW elements. An inset 
convector heater for the home with only shallow depth 
is also shown by Ekco with thermostatic control and in 
ratings of 1} kW and 24 kW. Three new infra-red heaters 
by Sofono, P 8, are a 14 kW version of the “Jupiter” 
adjustable wall-mounting type, an industrial chain-hanging 
and a portable free-standing unit in a choice of colours. 

Thermostatic control is also included in the three models 
of the Crompton Parkinson, J 16, “Commodore” 1 kW, 
fluid-filled radiator. Surface temperature of these radiators 
is limited to 170°F. Savings of up to 50% are claimed 
for the Santon, G3, QX spray tap system, which is 
intended for school and staff ablutions. 

An advance in thermal storage heat control is the 
Process Control, J 4, “Proscontroller,’ which is virtually 
a model of the building which it regulates. An outdoor 
unit, sensitive to wind, rain and ambient temperature has 
a thermostat, and heater representing conditions inside 
the building. A thermo-time regulator for building heat 
control is also introduced this year by Maclaren, H 21, 
while Rheostatic, L 3, have their Satchwell TM room 
thermostat, which includes an accelerator heater. 


“EXHIBITION PREVIEW” ERRATA. We wish to make 
certain corrections to the Exhibition Preview published last 
week. Entries for Evershed and Vignoles and Line Equipment 
Ltd. were inadvertently omitted. Messrs Evershed and Vignoles 
are showing instruments from their range, including “Dionic” 
water purity equipment and the Series 3, Mk III insulation 
and continuity testers, on Stand C 1. Line Equipment’s display 
of accessories for power and telephone lines is on Stand T 5 
with the Bowthorpe Group. 

In the caption on page 441, the Ottermill Co.’s trunking 
was ascribed to E.M.S., and on page 442 the “Grinsted” 
vibrator motor should have read “Grantham vibrator with 
English Electric motor.” In the names of firms, Enfield Cables 
should have read Enfield-Standard Power Cables and the name 
“Burndy” should not have appeared in conjunction with BICC. 
Stand 20 on the plan should have been 19, which is occupied 
by Electro-Mechanical Mfg. Ltd. 
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POWER SUPPLY 


Statistics for February 


SHARP fall in generation of electricity throughout 
A the UK is shown by the statistics for February. The 
total for the month was 11,033 million kWh, 
2,200 million kWh less than in January and only 0-4% 
above the figures for February last year. Of this total, 
generation by the CEGB was 10,174 million kWh, by the 
North of Scotland Hydro Electric Board 280 million kWh 
and by the South of Scotland Electricity Board 579 million 
kWh. The fall is most apparent from the table and graph, 
which show that sales by many of the area boards were 
from 1% to 2% less than in February last year, although 
it should be borne in mind that 1960 was a leap year. 
None the less, the unit sales by the CEGB for February 
were only 104% above last year, when corrected for 
weather and temperature, compared with 11-2% in January. 
The actual sales increase over February last year was 
only 0:5%. In Scotland, units sent out by the NSHEB 
were only 0-1°% up on the corresponding month in 1960, 
while the SSEB increase was slightly higher at 1-9%. 
Two sets were commissioned by the CEGB, both by 
English Electric, rated 120 MW. At Uskmouth “B” (S 


Electricity Boards Sales Progress in February 


| 
Electricity 
| sent out | change 
Board millions | February 
of units 1960 

London ... 890°6 18 
South Eastern 603-0 —0°5 
Southern 812°2 +1°5 
South Western... 356°6 —I'8 
Eastern ... 951°4 —0°5 
East Midlands 766°8 
Midlands... 1,021 °6 1°4 
Merseyside and N. Wales 569°7 
North Eastern ... 552°2 +-4°7 
North Western... +2°3 
Direct Supplies by CEGB 300°4 —2°0 
CEGB Total 9,362°9 +0°5 
South of Scotland 785°9 +1°9 
North of Scotland 175°4 


Table excludes area board purchases from other sources. 


NET CHANGE IN GENERATING CAPACITY IN BRITAIN 
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Wales), the No. 13 set is now in service. This was built by 
English Electric and has an 860 klb/hr Babcock and Wilcox 
boiler. The No. 5 set at Belvedere (L) operates in con- 
junction with a John Brown boiler, also rated 860 klb/hr. 
No new plant was commissioned by the SSEB during 
February, but the NSHEB brought into service a small 
500 kW English Electric water-turbine set at Chliostair on 
the Island of Harris in the Outer Hebrides. 


Total output capacity of the three boards is now 
29,914 MW, 66% above the figure for February, 1960, 
and of this total, 27,109 MW is plant operated by the 
CEGB. Electricity sent out by the three Boards totalled 
10,400 million units or 03% higher than in the same 
month last year. 


Following the fall in electricity generation, coal con- 
sumed by the three boards in February was down on the 
same month last year by 1:2% to 4,611 thousand tons, 
while consumption of coke and breeze also fell by nearly 
21% to 76 thousand tons. Oil consumption, on the other 
hand, rose by 89% to 502 thousand tons. 


ELECTRICITY BOARD SALES 
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Fan-assisted room” heater by GEC with 

+ high intake grills and low warm air vents. 

Loading is 44 kW or !4 kW, thermostatically 
controlled 


Switchgear 

On display for the first time is the 

"important new range of 660 V air- 

* break switchgear by George Ellison, 
D7, described in ELecrricat TIMEs, 


ey © 9 March, 1961. An 11 kV switch-fuse 
main unit with two-wing oil- 


immersed switches and a switch-fuse 
Re tee-off unit is among the new products 
exhibited by GEC, H 12. The switch 
A ‘rating is 400 A, while the tee-off unit 

‘is for 60 A at 11 kV. Certified break- 
j ing capacity is 250 MVA at 11 kV. A 
— redesigned version of the KA range 


of switchgear incorporates integral 
earthing contacts. 

Compactness is the keynote of lL.t. air-break circuit- 
breakers shown by Varilectric, J 9. For 800 A and 1,500 A 
at 415 V, these withdrawable breakers have a rupturing 
capacity of 26 MVA and are suitable for individual or 
cubicle mounting. Rating of the new Crompton Parkinson, 
J 15, ULB/1 o.c.b., ranges from 150 MVA at 3-4 kV to 
500 MVA at 11 kV. A flush-fronted, double-break unit, 
this is available for currents up to 1,600 A and with an 
impulse level of 75 kV. The sturdy OE! 0.c.b. shown for 
33 kV, 800 A circuits is aimed at the overseas market. 

This year, Yorkshire Switchgear, G17, complete their 
outdoor range with a 33 kV, 1,000 MVA fault-making/ 
load-breaking oil switch. This switch interchanges with the 
maker’s 33 kV o.c.b. Main and earthing switches are 
spring-assisted and isolat.on is aided by a manual 
hydraulic system. Long and Crawford, T 7, show their 
new WLD outdoor c.b. for 400 A and 800 A rating having 
350 MVA breaking capacity at 11 kV. The largest AEI, 
G11, exhibit is a 275 kV rotating post isolator with a 
3 sec rating of 31 kA. An,11 kV packaged substation 
also shown has air-break, withdrawable c.b. and dry-type 
500 kVA transformer. A vertical isolating switch, also 
for 11 kV, has integral earthing, epoxy resin-clad v.t’s 
and c.t’s and is designed for 75 kV impulse withstand. 

For rural lines, Line Equipment, T 5, show their new 
range of rocking switches with all-insulated operating 
rods, suitable for either vertical or horizontal mounting. 
Powder-filled current-limiting fuses made by the company 
have recently been extended to include types for 66 kV. 

Intended for industrial and commercial installations 
are the restyled “Sandacee” a.c. switch-fuses for 20 A to 
100 A in s.p., dp., tp. and t.p.n. versions. Like the 
new Sanders, K 3, 800 A “Sandclad” fuse-switch, also on 
show, these units are front-operated. 


Materials and Components 

Improved impregnating materials are shown this year 
by several companies. For potting large electrical com- 
ponents, Shell, F 3, have introduced their “Epikote”’ resins. 
Plasticised and flexible grades are also available. New 
varnishes used with glass fabric, shown by Symons, K 18, 
are suitable for temperatures of 155°C. This company also 
shows unsupported and glass-impregnated silicone fusible 
elastomer tapes. “Siluminite,” “Electrofine” asbestos papers 
impregnated with silicone resin and bonded to glass cloth 
for class H and C applications arg shown by Turners, K 26. 
A new hot moulding material has been developed by 
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Rosite, S 4, and Dr Beck, V 9, demonstrate an epoxy resin 
for “trickle” impregnation of armatures. 

The extensive range of magnetic alloys shown by 
Telcon, H6, includes varieties with low temperature 
coefficient of magnetic permeability and ultra-thin cores 
in several grades. Tape cores only 0-000125 in. thick will 
soon be available in quantity, and on the same stand, 
M & EA show “Inlac”—an inter-lamina varnish giving 
improved stacking and magnetic performance. 

Among component introductions are precision wire- 
wound resistors by Ashburton, R 7, using only wire and 
nylon, a terminal with built-in stepless compensating 
resistor and other features by Klippon, Q 4, and ceramic 
power capacitors applicable to industrial high frequency 
heating equipment shown by Hunt, N 1. 


Heating and Heat Control 


Combining the advantages of fan-assisted and central 
heating is the prototype “Iwo room”’ installation shown 
by GEC, V2. Air is drawn through overhead grills and 
discharged through contrdllable vents at floor level. 
Thermostatically controlled, the unit is rated either for 
44 kW or 14 kW. A version of the “Nightstor” off-peak 
storage heater is now available with 3 kW rating. 

Infra-red heaters receive a new look on the P & R 
Lighting Fittings stand, P 12, where three models of “Slim- 
Rad” continuous strip heaters are shown for 250 W to 
1,200 W elements. Simplex, H 13, introduce the Creda 
“Caribbean” infra-red heater in floor- and wall-mounting 
versions rated 14 kW, and one-, two- or three-element 
industrial infra-red heaters with easy adjustment of heat 
distribution by Ekco Heating, F 7, have metal-sheathed, 
interchangeable 1 kW and 14 kW elements. An inset 
convector heater for the home with only shallow depth 
is also shown by Ekco with thermostatic control and in 
ratings of 14 kW and 24 kW. Three new infra-red heaters 
by Sofono, P8, are a 14 kW version of the “Jupiter” 
adjustable wall-mounting type, an industrial chain-hanging 
and a portable free-standing unit in a choice of colours. 

Thermostatic control is also included in the three models 
of the Crompton Parkinson, J 16, “Commodore” 1 kW, 
fluid-filled radiator. Surface temperature of these radiators 
is limited to 170°F. Savings of up to 50% are claimed 
for the Santon, G3, QX spray tap system, which is 
intended for school and staff ablutions. 

An advance in thermal storage heat control is the 
Process Control, J 4, “Proscontroller,” which is virtually 
a model of the building which it regulates. An outdoor 
unit, sensitive to wind, rain and ambient temperature has 
a thermostat, and heater representing conditions inside 
the building. A thermo-time regulator for building heat 
control is also introduced this year by Maclaren, H 21, 
while Rheostatic, L 3, have their Satchwell TM room 
thermostat, which includes an accelerator heater. 


“EXHIBITION PREVIEW” ERRATA. We wish to make 
certain corrections to the Exhibition Preview published last 
week. Entries for Evershed and Vignoles and Line Equipment 
Ltd. were inadvertently omitted. Messrs Evershed and Vignoles 
are showing instruments from their range, including “Dionic” 
water purity equipment and the Series 3, Mk III insulation 
and continuity testers, on Stand C 1. Line Equipment’s display 
of accessories for power and telephone lines is on Stand T 5 
with the Bowthorpe Group. 

In the caption on page 441, the Ottermill Co.’s trunking 
was ascribed to E.M.S., and on page 442 the “Grinsted” 
vibrator motor should have read “Grantham vibrator with 
English Electric motor.” In the names of firms, Enfield Cables 
should have read Enfield-Standard Power Cables and the name 
“Burndy” should not have appeared in conjunction with BICC. 
Stand 20 on the plan should have been 19, which is occupied 
by Electro-Mechanical Mfg. Ltd. 
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POWER SUPPLY 
Statistics for February 


the UK is shown by the statistics for February. The 
total for the month was 11,033 million kWh, 
2,200 million kWh less than in January and only 0-4% 
above the figures for February last year. Of this total, 
generation by the CEGB was 10,174 million kWh, by the 
North of Scotland Hydro Electric Board 280 million kWh 
and by the South of Scotland Electricity Board 579 million 
kWh. The fall is most apparent from the table and graph, 
which show that sales by many of the area boards were 
from 1% to 2% less than in February last year, although 
it should be borne in mind that 1960 was a leap year. 
None the less, the unit sales by the CEGB for February 
were only 104% above last year, when corrected for 
weather and temperature, compared with 11-2% in January. 
The actual sales increase over February last year was 
only 0-5%. In Scotland, units sent out by the NSHEB 
were only 0-1% up on the corresponding month in 1960, 
while the SSEB increase was slightly higher at 19%. 
Two sets were commissioned by the CEGB, both by 
English Electric, rated 120 MW. At Uskmouth “B” (S 


A SHARP fall in generation of electricity throughout 


Electricity Boards Sales Progress in February 


Electricity % 
sent out | change 
Board in millions | February 

of units 1960 
South Eastern ... ase 603-0 —0°5 
Southern wie 812°2 +1°5 
South Western... 356°6 —1I°8 
East Midlands ... 766°8 
South Wales... 516°5 +0°1 
Merseyside and N. Wales... 569°7 
North Eastern ... 552°2 
North Western... pas 998°6 +2°3 
Direct Supplies by CEGB 300°4 —2°0 
CEGB Total .... 9,362°9 +0°5 
South of Scotland 785°9 +1°9 
North of Scotland 175°4 +0°1 


Table excludes area board purchases from other sources. 


NET CHANGE IN GENERATING CAPACITY IN BRITAIN 
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Wales), the No. 13 set is now in service. This was built by 
English Electric and has an 860 klb/hr Babcock and Wilcox 
boiler. The No. 5 set at Belvedere (L) operates in con- 
junction with a John Brown boiler, also rated 860 kib/hr. 
No new plant was commissioned by the SSEB during 
February, but the NSHEB brought into service a small 
500 kW English Electric water-turbine set at Chliostair on 
the Island of Harris in the Outer Hebrides. 


Total output capacity of the three boards is now 
29,914 MW, 66% above the figure for February, 1960, 
and of this total, 27,109 MW is plant operated by the 
CEGB. Electricity sent out by the three Boards totalled 
10,400 million units or 03% higher than in the same 
month last year. 


Following the fall in electricity generation, coal con- 
sumed by the three boards in February was down on the 
same month last year by 1:2% to 4,611 thousand tons, 
while consumption of coke and breeze also fell by nearly 
21% to 76 thousand tons. Oil consumption, on the other 
hand, rose by 89% to 502 thousand tons. 


ELECTRICITY BOARD SALES 
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ersonalities 


Mr E. D. Holdup 


Mr E. D. Holdup, M.SC(ENG.), 
A.M.LMECHLE., A.M.LE.E., who the 
first station superintendent at the new 
Kingston “B” power station, SE Division, 
before going out to Canada ten years 
ago, has now been appointed superin- 
tendent of the new Lakeview generating 
station of the Hydro-Electric Power 
Commission of Ontario. Lakeview, 
which is expected to be in operation next 
October, is to have four 300 MW cross- 
comp ‘uid sets, the first two of which 
are being supplied by C. A. Parsons 
and Co. Ltd., and the other two by 
AEI of Canada Ltd. Since joining the 
HEP Commission in 1951, Mz: Holdup 
has been station superintendent of their 
264 MW J. Clark Keith plant at 
Windsor—the first large steam station 
to be erected in Ontario. He was 
superintendent at Kingston “B” station, 
on the Thames, for three years, and 
prior to 1948 was turbine house engineer 
at Deptford West power station of the 
London Power Co., with whom he also 
served at their Battersea station. 


Formerly with the Plessey Co. Ltd. 
since 1947, Mr M. J. Pleeth, M.1.s.M.a., 
is joining the Brush Crystal Co. Ltd. as 
marketing manager on 4 April. 


Chairman and managing director of 
Hackbridge and Hewittic Electric Co. 
Ltd. and chairman of Combined Elec- 
trical Manufacturers Ltd. Mr A. M. 
Browne, B.SC., A.R.C.SC.1., has been elected 
president of BEAMA for the ensuing 
year. The new deputy president is Mr 
H. H. Mullens, 8.Sc., M.LE.£., chairman 
and managing director of A. Reyrolle 
and Co. Ltd. and chairman of C. A. 
Parsons and Co. Ltd. Mr Browne has 
been a member of the BEAMA Council 
since 1954 and is a member of the 
BEAMA Export Panel and of the 
recently formed Export Council of 
Europe. Before joining Reyrolle’s in 
June, 1954, Mr Mullens had been chair- 


Mr A. M. Browne 


Mr H. H. Mullens 


man of the North Eastern Electricity 
Board for six years and was a member 
of the British Electricity Authority in 
1952-53. 

The Postmaster-General has approved 
the appointment of Mr A. W. C, Ryland, 
at present director of establishments and 
organisation, as director of inland tele- 
communications, in succession to Mr 
F. I. Ray, C.B., C.B.E., B.SC.(ENG.), M.LE.E., 
and Mr H. A. Daniels, an assistant sec- 
retary in the Radio Services Department, 
as director of establishments and organi- 
sation. 


Mr H. H. Woolveridge, 38.sc., a 
director of the Distillers Co. Ltd., has 
been elected president of the British 
Plastics Federation in succession to Mr 
C. H. Glassey. Mr D. Radford (Ekco 
Plastics) and Mr F, Walls (ICI) remain 
chairman and vice-chairman of the 
Federation, respectively. 

Among those elected Fellows of the 
Royal Society at its meeting last Thurs- 
day were Prof H. E. M. Barlow, Dean 
of the Faculty of Engineering, and 
Pender Professor of Electrical Engineer- 
ing and Director of Laboratories, Uni- 
versity College, University of London; 
Prof M. S. Bartlett, Prcfessor of Statistics, 
University College, University of London; 
Mr C. F. Kearton, 0.8.£., chairman of 
the Electricity Supply Research Council, 
and Dr H. London, deputy chief scien- 
tific officer, Atomic Energy Research 
Establishment, Harwell. 

The Minister of Transport announced 
in the House of Commons last week 
that Dr R. Beeching, a technical director 
of Imperial Chemical Industries Ltd., is 
to be chairman of the Railways Board 
at a salary of £24,000 a year. That is 
the salary Dr Beeching now receives 
from ICI. Mr Marples stated that Dr 
Beeching “was prepared to interrupt his 
career with ICI for a period of five years 
to take up this especially challenging 
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in the industry 


Mr J. Black 


Mr W. Padley 


task.” Sir Brian Robertson, who Las 
been chairman of the British Transport 
Commission since 1953, will retire from 
that position on 1 June. Originally 
trained as a physicist at the Imperial Col- 
lege of Science—where he took a First 
Class honours degree—Dr Beeching has 
had wide experience, which includes 
Government service and private industry. 
He has been with ICI since the war, for 
two years as chairman of the Metals 
Division and latterly as a_ technical 
director on the ICI board. 


Deputy chairman of Metal Industries 
Ltd. since 1956, Mr John Black, M.a., 
LL.B., C.A. now becomes managing 
director, in addition, and Mr W. Padley 
is promoted to deputy managing director. 
Mr Black joined Metal Industries as chief 
accountant in 1951 after relinquishing a 
similar position with the British Oxygen 
Co. He was appointed to the board in 
1952 and became deputy chairman in 
1956. Mr Padley joined the group in 
1956 and was managing director of the 
subsidiary, Brookhirst Igranic Ltd., 
before being appointed to the parent 
board early in 1960. 

Mr Philip V. Summer has retired from 
the office of chairman and has been 
appointed president of Dictograph Tele- 
phones Ltd. Mr G. D. N. La Niece, 
F.S.M.A., has been elected chairman 
while continuing as managing director, 
and Major C. V. Wattenbach, M.B.E., 
M.c., becomes vice-chairman also con- 
tinuing as deputy managing director. 
In addition Mr A. Smith has been 
appointed managing director of Gram- 
pian Reproducers Ltd. (a subsidiary 
company) and co-opted to the board of 
Dictograph Telephones Ltd. 

ECC Moulded Breakers Ltd. have 
appointed Mr H. B. Newton as sales 
engineer for the Yorkshire area. He will 
be located at the Leeds office. Mr 
Newton received technical training with 
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Bolton Corporation Engineers’ Depart- 
ment and the North Western Electricity 
Board, with RAF radar service interven- 
ing. He joined British Klockner Switch- 
gear, Dorman and Smith group, as a 
sales engineer for the North Western 
area in 1955, a position he vacates to 
join ECC Moulded Breakers Ltd. 

Education and training officer at 
Hoover's Perivale head office since 1957, 
Mr K. S. Ferguson, B.A., B.SC.(ENG.), has 
been appointed staff personnel manager. 
His successor in the former post is Mr 
R. B. Hurst, previously assistant per- 
sonnel officer. 

Commercial engineer to the Eastern 
Electricity Board at Peterborough for the 
past 11 years, Mr L. Houldridge is leav- 
ing at the end of this month to take up 
a new post at the Board’s Fens sub-area 
headquarters at Milton Hall, Cambridge. 
There he will be an assistant engineer, 
on the commercial side, concerned 
mainly with large contracting and off- 
peak installations. 

Mr M, A. Millar, of the Benjamin 
Electric Ltd., left London Airport on 
Tuesday for a tour of the Near and 
Middle East. He will be away for just 
over four weeks and his itinerary in- 
cludes Bahrein, Kuwait, Qatar, Basra, 
Baghdad, Cyprus and Istanbul. 

Sub-area engineer in No 1 sub-area 
of the North Western Electricity Board 
since 1957, Mr S. Dodd, AM.L£E.£., 
A.M.c.T., has been promoted to manager 
of that sub-area, succeeding Mr F. Lin- 
ley, M.LE.E., A.M.C.T., now deputy chair- 
man of the Board. Aged 54 and a Man- 
chester man, Mr Dodd was educated at 
Manchester Central High School and 
the Manchester College of Technology. 
In 1923 he joined Manchester Corpora- 
tion Electricity Department as an appren- 
tice and, between 1927 and 1931, was 
first junior assistant installation engineer 
and then junior mains shift engineer. 
From 1931 to 1939 he served as assistant 
mains engineer in the undertaking’s EHT 
Mains Section and was then appointed 
technical assistant to the mains engineer, 
becoming senior assistant e.h.v. and 
power stations mains engineer two years 
later. In 1944 he was promoted to section 


Mr S. Dedd 


Mr G. 0. Romans 


engineer, transmission, and held this post 
until nationalisation of the industry in 
1948, when he became mains construc- 
tion engineer in the North Western 
Electricity Board’s No. 1 sub-area. He 
later served successively as construction 
engineer and sub-area mains engineer 
until promoted to sub-area engineer in 
1957. 


Mr F. T. Gale has been promoted to 
general manager of Calgary Power Ltd. 
to succeed Mr A. W. Howard, now vice- 
president of the company. 


The promotion of Mr G. O. Romans, 
A.M.LE.E., aS engineer of the Central 
Gloucester sub-area of the Midlands 
Electricity Board, we reported last week 
and we are now able to reproduce, 
below, a portrait of Mr Romans. At 
Gloucester, he is to succeed Mr W. Hill, 
M.LE.E., who retires on 26 April. 


Divisional secretary/accountant of the 
South Eastern Division of the CEGB, 
Mr T. Penman, A.c.1.s., retired on 17 
March after 50 years’ service in the indus- 
try, except for 44 years’ war service. Mr 
Penman became a chartered secretary in 
1920 and spent his early years with 
Balfour Beatty and Co. Ltd. In 1934 he 
was appointed secretary of a group of 
companies, principally at Llanelly and 
Mansfield, dealing with electricity supply 
and traction. The post included the 
duties of chief accountant. He left in 
the year of nationalisation and, on vest- 
ing day, 1948, went to Kingston as 
divisional secretary of the South Eastern 
Division. He again added the duties of 
accountant when regionalisation was 
introduced in 1958. He was a member 
of the South Eastern District Joint 
Council from its inception and was also 
a trustee for Shoreham Harbour, where 
large scale extensions and modifications 
have been built by the CEGB. 


The appointment of Mr J. L. Williams, 
ASSOCIATE LE.E., as district manager at 
Oswestry to the Merseyside and North 
Wales Electricity Board we noted last 
week, and we now publish Mr Williams’ 
portrait, below. Mr J. L. Williams will 
succeed Mr W. A. Williams, who is to 
retire in the near future. 


Mr T. Penman 


Mr J. L. Williams 


Mr J. O. Bovill, B.sc., has been 
appointed managing director of Wolf 
Sales Pty. Ltd., of Sydney, NSW, the 
associate company of Wolf Electric 
Tools Ltd. 

Chief engineer to the Rangoon Elec- 
tric Supply undertaking, Mr C. H. 
Mellor, M.LE.E., retired at the end of 
February and is returning to England. 
He served in the Testing Department 
and Drawing Office of the BTH Co. 
at Willesden after serving an appren- 
ticeship at Rugby, and was with the 
Shanghai Power Co. from 1926 to 1940. 
After service with the Indian Army he 
joined the Rangoon Electric Tramway 
and Supply Co. in 1946, being appointed 
chief engineer in 1952, and retaining 
that position when the undertaking was 
nationalised the following year. His 
successor has not yet been appointed. 
Mr Mellor’s address in England will be 
c/o H. B. Lobb, “Trees,” Clophill, Bed- 
ford. 

Mr R. F. G. Hamilton, B.SC.(ENG.), 
M.LE.E., has been appointed manager of 
the Servo Components Division of 
Elliott Brothers (London) Ltd. He 
succeeds Mr D. Ince, who is taking up 
new duties within the Elliott-Automation 
group in connection with the promotion 
of exports of aviation equipment. Mr 
Hamilton began his career with Way- 
good-Otis Ltd. and was with the Plessey 
Co. from 1948 to January, 1960, when 
he became technical manager of Elliott's 
Servo Components Division. 


Mr D. W. Morphy, B.SC., A.C.G.1., D.LC., 
joint managing director of Morphy- 
Richards Ltd., has been reappointed a 
member of the Council of Industrial 
Design, of which he has been a member 
since 1958. 


Mr W. Richards, C.8., €.B.£., director 
of the Royal Radar Establishment at 
Malvern, is resigning that position to 
take up an educational post, we under- 
stand. 

Mr W. E. Lambourn has _ been 
appointed an additional director of the 
British Thermostat Co. Ltd. 


Mr S. E. Goodall, M.SC.ENG.), M.1.E.E.. 
director of engineering, cable, on the 


Mr R. F. G. Hamilton 
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board of Associated Electrical Industries 
(Woolwich) Ltd. has been elected chair- 
man of the National Inspection Council 
for Electrical Installation Contracting, 
and Mr J. D. D. Shaw, M.B.£., managing 
director, James Kilpatrick and Son Ltd., 
becomes deputy chairman for the year 
commencing | April. Mr Goodall has 
served on many IEE Committees, includ- 
ing the Wiring Regulations Committee, 
of which he is vice-chairman. A past- 
president of the ECA, of Scotland, Mr 
Shaw is a member of the Scottish Com- 
mittee of the NIC, and was an original 
member of the Organising Committee, 
which was set up in 1949. 


Mr G. S. Campbell has retired as 
president of the Electrical Sign Manu- 
facturers’ Association after holding office 
for the prescribed period of two years. 
Mr S. D. Moyse was elected as the new 
president, and Mr J. H. G. Pearce vice- 
president. 


Mr J. H. Milton, principal surveyor in 
charge of the engineering investigation 
department of the chief engineer sur- 
veyor’s staff of Lloyd’s Register of Ship- 
ping, has been promoted to succeed the 
late Mr R. Shaw as principal engineer 
surveyor for the North East Coast area. 


With London Transport, Mr W. W. 
Maxwell, A.M.1.E.E., M.LLOCO.E., has been 
appointed Divisional Engineer “A,” with 
responsibility for the Central, Northern 
and Piccadilly lines. His former position 
of Divisional Engineer “B” is now filled 
by Mr P. R. Silverlock. 


Sir Leslie and the Hon Lady Gamage 
returned to London on 19 March, after 
an extensive tour of the GEC overseas 
companies in the Antipodes and the Far 
East, 


OBITUARY 


Mr Herbert Harding, chairman and 
managing director of H. Harding (Elec- 
trical) Ltd., of Bristol, has died, aged 52. 


The death on 13 March of Sir William 
Walker, LL.D., J.P., M.LE.E., M.I.MECH.E., 
at the age of 93, severs a long and note- 
worthy link with the electricity supply 
industry. Sir 
William may 
be chiefly re- 
membered for 
his connection 
with the NJB 
schedule of 
salaries, and 
indeed it is 
largely due to 
his tremen- 
dous efforts 
that the ser- 
vice conditions 
and _ salaries 
and wages 


Sir William Walker 
throughout the electricity supply indus- 


try have been so completely codified and 
that the industry has been free from 
labour troubles. On the formation of 
the National and Joint Industria] Coun- 
cils for the industry, Sir William was 
made the first chairman and he was re- 
elected for a number of years. He was 
also chairman of the employers’ side 
continuously since they first became 
organised in 1919. In that year the 
National and District Joint Boards of 
the electricity supply industry were set 
up and Sir William was chairman of 
the national body throughout until 
nationalisation of the industry when he 
became a member of the British Elec- 
tricity Authority, an office he held until 
January, 1944. It was, in fact, due to 
his initiative that agreement was reached 
in 1921 upon the scale which perpetuated 
his name — the “Walker” scale of 
salaries for municipal engineers. Sir 
William’s participation in public affairs 
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dates back to 1907—he was a member 
of Manchester City Council for fifty 
years, being chairman or deputy chair- 
man of the Electricity Committee for over 
20 years, and Lord Mayor in 1932-33. 
A Lancastrian, he served an appren- 
ticeship and gained engineering experi- 
ence with textile mills and chemical 
works before joining the Henry Simon 
group, becoming a director in 1919. A 
past chairman of EDA he was a mem- 
ber of the Central Electricity Board 
from its formation in 1927 until January, 
1944, and served many terms on the 
Council of the IMEA, and on national 
committees dealing with chimney emis- 
sions, electricity distribution, etc. He was 
knighted in 1945. 


Mr Eric A. Taylor, sales director of 
Belling and Lee Ltd. for several years, 
died on 19 March, aged 53. He joined 
the company in 1932, and started up the 
firm’s Australian factory in 1956. 
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58 T. Penman has retired. 

63 Plymouth “B” superintendent, 
D. G. Clarke, is A.M.LE.E., 
A. M. L. MECH. E., A. M. INST. F., 
M.L.NUC.E. 

70 NE and Yorks, Regional elec- 
trical and transmission engineer, 
(W. J. A. Painter, from p. 72); 
Regional transmission project 
engineer, J. H. Dance (from NE 
Div.); Regional technical en- 
gineer, F. H. Birch (from p. 71). 

87 Woking district manager to be 
E. Ledgard, aM.L£.£. (from p. 
89). 

107 Thurrock district manager is 
D. J. Agnew (formerly district 
engineer). 

113 E Midlands EB Organisation 
and Methods Officer is D. 
McCann Pullon, A.1.M.T.A. 

125. B’ham and district sub-area en- 
gineer, A. C. MacQueen retiring; 
successor, R. H. Rockliffe (from 
B’ham SW district). 

129 D. G. Gwyn now M.LE.E. (also 
on p. 133). 

139 Oswestry district manager, 
W. A. Williams, retiring; succes- 
sor J. L. Williams (from Aberyst- 
wyth); Crewe district manager, 
A. D. Hegan, retiring, successor 
J. A. Winchester (from Conway 
Valley). 

152 Consett district commercial en- 
gineer, C. W. Starkey transferred 
to Harrogate sub-area. 

156 S. Dodd promoted to No. 1 
sub-area manager. 

158 Macclesfield district commercial 
engineer is H. Howitt, B.Sc. 
(TECH.). 


Electricity Supply Handbook, 1961 


Addendum. The following changes, notified since the above issue went to 
Press, should be entered in the 1961 edition of the Handbook, now 
available, price 10s (lis post free). 
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163 P. Meldrum additional part- 
time member, S Scotland EB. 

182 UKAEA. As from 1 Jan., 1961, 
Sir William Penney is deputy 
chairman; Sir William Cook, 
member, reactors; Sir Leonard 
Owen, member, production and 
engrg.; Dr F. A. Vick, director, 
Research Group. Dev. and Eng. 
Gp. renamed Reactor Gp., with 
R. V. Moore managing director; 
J. B. W. Cunningham to be 
managing director (eng. gp.) and 
J. C. C. Stewart managing 
director (production gp.). 


Tariff Changes from 1 April 
London EB 
30 Final rate 13d. 
34 Unit rate 1d. 
39 M.D. charge: first 20 kW £10, 
other steps +5s; unit rates: 
0-85d, 0-65d, 0-53d, respectively. 


Yorkshire EB 
31 13 primary units/room; S rate 
14d, final 0-9d. 


33 26 primary units/100 sq ft; S 
rate 24d, T rate 14d, final 0-9d. 

34 70 primary units p.q.; S rate 
24d, T rate 1-25d, final 0-9d. 

37 Annual m.d. charges plus 5s, 
monthly plus 6d; U charges are 
0°715d, 0°655d, 0-560d, respec- 
tively. Monthly charges plus 6d. 

39 Annual m.d. charges plus 5s; 
U charges are 0°740d, 0-680d, 
0°585d, respectively. 

41 70 primary units/kVA; S rates 
2-25d and 1:25d, final 0-9d. 

43 Lines 4, 5 and 6, unit rates plus 
0:035d. 
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| 
pe 


Electrical Times, 23 March, 1961 


IP IRO WS 


AND 


PWR AC IE; 


Domestic Hazards 


OMESTIC wiring faults are in a 

class all of their own; in fact, many 
are unique. Factory inspectors exercise 
some control over industrial layouts, but 
imagination boggles at the possibilities 
inherent in many of the older domestic 
installations. 

A small house of the older type had 
changed hands and the wife of the new 
owner stripped up the old lino in the 
bathroom and scrubbed the floor 
thoroughly. Later the same evening, 
while standing on the still damp wooden 
floor, she grasped one of the handbasin 
taps and received a severe, almost fatal 
shock. 

Subsequent investigation revealed a 
floor nail which had penetrated a twin- 
core t.r.s. cable that had been run across 
the joists under the flooring and was 
in contact with the live conductor. It 
had passed in this state peacefully for 
many years under the lino. Removal of 
the lino and, incidentally, a rubber mat 
before the handbasin, enabled a path to 
be established between the live nail and 
the tap through the wet floor and the 
owner’s unfortunate wife. 

Underfloor wiring in t.r.s. can be the 
source of many such troubles. In another 
case a supply to a 15 A three-pin 
socket was interrupted by a “short” 
which was traced to the two-core and 
earth t.r.s. cable which, for some reason, 
had been laid across a joist under a 
floorboard without a slot being cut in 
the joist. Continued pressure from the 
boards and household pedestrian traffic 
had ultimately reduced the rubber insu- 
lation to a pulp, bringing the earth and 
live conductors into direct contact.——-S.F. 


Insulation Testing 


EFERRING to “Filing Trouble” 

(9 Feb.), 100,000 M© seems awfully 
high: the test of 200 M© is a reading 
not usually described as “low.” The 
insulation testers with which I am 
familiar usually give 100 M® as the 
highest reading. 

In a brewery, several motors, ranging 
from 5 hp. to 30 h.p. and situated in 
a damp area, are used only once a week. 
At the end of this period the lowest 
insulation test value would not be 
below 5 MQ, but all motors are dried 
out until a value of 20 M2 is obtained 
before starting-up again. Now some 
motor manufacturers quote 1 M2 as being 
satisfactory; others provide a table for 
different sizes of motor; others again 
specify the formula (rated voltage/(1.000 
+kVA or b.h.p.)) when tested at 500 V 


and a few give a formula of their own. 
In the book “Testing Electrical Machines” 
the author suggests that the minimum 
insulation resistance should not be 
below 4 M® for m.v. machines or 2 MQ 
for h.v. machines. This seems to me to 
be a practical viewpoint and it is surely 
pointless to try to improve a 5 M®2 
test to 20 MQ on a 20 hp. machine 
which would, in any case, improve quite 
naturally during the first minutes of run- 
ning without detriment to the insulation. 

My own practice is to ignore all test 
readings above 20 M® as being of no 
more than academic value and my reports 
all show this as the top value measured 
regardless of the instrument reading. 
There is a school of thought which 
objects to the inclusion of an “infinity” 
value on the instrument scale since such 
a figure is impossible to attain in prac- 
tice. A little commonsense, both in 
applying and interpreting insulation test 
figures, is all that is necessary.—J. 
Hammond. 

(Insulation resistance measurements of 
100,000 MQ in laboratory equipment of 
high accuracy are by no means unknown 
but usually require special testing equip- 
ment. Otherwise, of course, minute earth 
leakage currents could affect the accuracy 
of measurement. Presumably Mr Ralph 
was referring to such conditions. In 
regard to general testing, the viewpoint 
held by Mr Hammond is widely accepted 
today but old custom dies hard. Specified 
values of insulation resistance rarely 
appear in British Standards nowadays.) 


Economic Water Heating 


HE enclosed diagram of connections 
(reproduced below) has been adopted 
by me for a contactor-controlled water 


3kW immersion heater 


Contactor @ 
contacts 
n/open 


To timer if 
required 


Neon 


lamp 
{smail) 


Push button i 
{250V grade) switch 


A push-button control circuit for a domestic 
water heating installation which is claimed to 
give greacer economy 


We welcome contributions to this feature; 
those published will be paid for at our 
standard rates. There must be many prob- 
lems encountered in day-to-day electrical 
work, or useful ideas or tools devised to 
make it easier; all make instructive reading. 


heater. It has succeeded in effecting con- 
siderable savings in the electricity bill. 
It is designed to prevent continuous heat- 
ing and cooling of the hot-water tank 
and the installation, as a whole, is con- 
siderably cheaper than one incorporating 
a time-switch. 


On pressing the push-button, the relay 
contacts will close and remain closed 
when the button is released. It will 
open, however, as soon as the thermo- 
stat interrupts the supply at the pres- 
cribed water temperature, but will not 
reclose with falling temperature until the 
button is again depressed. 


The neon lamp glows brightly when 
there is little or no hot water in the tank, 
but only dimly as the thermostat opens 
and not at all while the heating current 
is flowing. One has to remember, how- 
ever, to press the button 30 min or so 
before wanting a bath, but this is a 
small disadvantage compared with the 
savings in electricity, which the device 
ensures.—R.T.C. 


Battery-operated Drill 


OME years ago I was faced with the 

problem of using an electric drill 
at a point where there was no electric 
supply and I made up a piece of equip- 
ment which has saved its modest cost 
many times over. It enables a standard 
4+ in. mains voltage power drill to be 
operated from two 12 V accumulators. 


The accumulators are housed in a steel 
ex-ammunition box of 20 in. by 17 in. 
by 10 in. dimensions. On the lid of the 
box I have mounted two ex-Government 
rotary transformers, purchased cheaply 
from a disposal stores, which transform 
the 28 V d.c. supply to 225 V d.c. Two 
units were used in parallel to ensure 
adequate current output. 


The two accumulators, connected in 
series, are coupled to the rotary trans- 
formers in parallel (the ones I used 
were marked Ref. 10K/24) through a 
switch and the paralleled outputs were, 
in turn, connected to a socket into which 
the drill cable plug could be inserted. The 
equipnent has proved particularly useful 
in drilling joists on new housing estates 
while in course of construction and. of 
course, shock risks are eliminated. Inci- 
dentally, the torque obtained from this 
source always seems to be greater than 
when connected to the a.c. mains supply, 
possibly because the universal motor 
prefers a d.c. to an a.c. supply. I notice 
that these ex-Government units are still 
available in disposal stores should any- 
one wish to make a similar unit.—J.S.B, 
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new products 
and appliances 
High-speed switching transistor with an automatic timer are set in a 


OW available commercially is a 

silicon transistor manufactured by 
the epitaxial process, enabling twice the 
switching speed of previous silicon types. 
The process involves carefully controlled 
vapour deposition of a thin layer of 
resistive material on to a low resistivity 
sub-stratum. Emitter and base layers are 
then formed by diffusion into the “epi- 
taxial” layer. Designated the XB26, other 
advantages claimed for the new tran- 
sistor are improved linearity of gain with 
current and temperature and the ability 
to give useful amplification at up to 
200 Mc/s. Texas Instruments Ltd., Man- 
ton La, Bedford. 
Sunbeam price increase 


HE price of the Sunbeam Mixmaster 


X12B-W is to be increased from 
4 April to £19 14s 8d excluding tax. 
This is the only increase since the 


machine was introduced five years ago 
and the cost, including purchase tax, will 
be £23 6s 10d, £2 more than its previous 
price. Sunbeam Electric Ltd., East Kil- 
bride, Glasgow. 


Nylon encapsulated resistors 


NEW addition is announced to 

“Arcol” range of nylon encapsu- 
lated, colour-coded precision resistors. 
This has a 3 W rating and is available 
with resistances from 1 ohm to 1°6 meg- 
ohms. Designated the “P.4,” it has radial 
leads fitted with humidity seals. Ash- 
burton Resistance Co. Ltd., 72 Brewery 
Rd, N.7. 
Unit cooker 


UE for production in October, 

Jacksons are experimenting with 
a prototype unit built cooker with oven 
separated from the hob so they can be 
placed anywhere in the kitchen. The 
3,000 cu in. oven, set flush into a 
cabinet, has a counterbalanced drop 
door with glass panel inset. The controls 


Jackson's 
unit oven 
and cooker 


panel above the oven and the grill, com- 
bined with a hot cupboard, is placed 
beneath. 

At present there is a choice of two 
hobs. The conventional hob used in the 
“Highline” cooker has frontal controls 
and four 7 in. hotplates, one of them 
fast boiling. The second choice is a 
newly devised model which can be let 
into the surface of a kitchen unit. The 
four hotplate controls are set to one 
side of its horizontal surface and it has 
two 7 in. plates and two 5 in. One of 
the larger hotplates is high speed with a 
2,400 W loading. Electrical Division of 
Radiation, North Circular Rd, N.W.10. 


Desk fan 
N 18 in. heavy-duty desk fan has 
been added to the Limit Eng. 


Group’s range. It incorporates a_per- 
manent capacitor induction motor pro- 
e speeds. The air 
delivery is 4,000 
c.f.m. and the fan 
has a loading of 
110 W. Suitable 
for wall mount- 
ing, this unit is 
finished in cream 
enamel with 
silver blades. 
Priced at 18 gn 
it is exempt from 
purchase tax. 
Limit Sales Ltd., 
Essex Rd, N.1. 


Limit desk fan 


Fox scarer 

'O help keep foxes away from 

farmers’ lambing pens and poultry 
houses, a flashing neon light is available 
for use in conjunction with electric 
fencing. The lamp, mounted in an un- 
breakable tube, is simply hooked round 
the live fencing line and earthed by 
means of a spike provided. Up to six 
units can be fed from the electric 
fencing supply, a further use claimed for 
the device being to enable the farmer 
to make a quick check of the fencing 
at night. Price of each flashing unit is 
£1 2s 6d. Wolseley Engineering Litd., 
Wolseley Wks, Electric Ave, Birming- 
ham 6. 


GEC water heater placed 
horizontally under the 
sink 


Electrical Times, 23 March, 1961 


Multi-purpose switch 

5 A multi-purpose pull-cord switch 

has recently been introduced by 
Miller Gwynne. Having its mechanism 
sealed with a self-locking nut, the switch 
can be used for suspended heaters, 
lighting fittings, or ventilators. Suitable 
only for a.c.. MG-90 is constructed of 
bakelite with nylon switch mechanism 
operating a drop indicator when the 
circuit is connected. 

A compact size, it is a little more than 

2 in. long by 1 in. wide and } in. deep. 
Miller Gwynne Sales Ltd., Junction Rd, 
N19. 


Resistance-welding cycle counter 


for setting up welding 
time for resistance-welding equipment 
a current cycle counter, the ‘Type CC/1,” 
has been added to the existing “HED” 
range of instruments. The standard model 
incorporates a two-stage dekatron coun- 
ter, reading up to 99 cycles and is used 
in conjunction with a hook-shaped search 
coil head. Direct connection to the weld- 
ing equipment is thus avoided, enabling 
quick adjustment of several machines 
in succession without the need to shut 
down. Also available is “Type CC/2” 
combining a welding current meter. Hirst 
Electronic Ltd., Gatwick Rd, Crawley, 


Sussex. 


Under-sink water heater 


ENERAL Electric’s “Sto -a- way” 

heater is designed to fit horizontally 
beneath the sink. Having a capacity of 
two gallons, the inner tank is fully lagged 
with resin bonded glass fibre and alu- 
minium foil. The heater’s sheathed wire 
element, of either 2 kW or 3 kW load- 
ing, is controlled by a rod thermostat 
adjustable between 100°F and 180°F. 
The required temperature can be set 
during installation. 

The heater can be connected in three 
ways to the water supply. Either to 
feed two or three taps, or working as 
a single point heater; or for feeding 
spray taps. In addition to these methods, 
a single point self-venting tap, which 
eliminates the need for cistern tanks or 
vent pipes is available. Location of the 
heater under the sink cuts plumbing to 
the minimum. The “Sto-a-way” retails 
at £13 14s 10d, including tax, a single 
point tap costs £3 16s. General Electric, 
Magnet Hse, Kingsway, W.C.2. 
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This stylish block heater by Thermodare retails 
at £22 10s. 6d. (inc. p.t.) 


Domestic storage heater 
HERMODARE have taken 
plunge and produced the first 

domestic block storage heater, distin- 

guished by its smart living-room styling. 

Particular attention has been paid to 

safety. the thermostat, which is flush with 

the face, being controlled by the surface 
temperature of the element. The heater 
normally operates at 2 kW, but maxi- 
mum loading is 24 kW to take full 
advantage of a mid-day boost. Weight 
is 380 Ib. The stove enamel finish is 
available in dark brown with fawn or 
two tones of fawn. Thermodare (G.B.), 
94 Petty France, S.W.1. 


Smallest shaded-pole motor? 

UITABLE for applications where 

space is limited, the “Rolco Type M” 
shaded-pole is claimed to be the smallest 
of its type produced in the UK. Having 
overall dimensions of only 1} in. by 
23 in. by 14 in., it incorporates sintered 
self-aligning bearings. Available for 
various a.c. supply voltages, its rated 
speed is 2.400 r.p.m. A gearbox can also 
be supplied. Rolco Engineering Ltd., 407 
Hornsey Rd, N.19. 


Combination washer 
ATEST addition to the range of 
Creda products manufactured by 
Simplex is a home laundry twin set, the 
“Laundrair” currently being shown at 
the exhibitions. It comprises a washing 
machine/spin dryer and a_ separate 
tumbler dryer which stand side by side 
but they may be purchased separately. 
The semi-automatic washing machine 
carries out three operations, washing, 
rinsing and spin drying in the same tub. 
and both washing and spinning cvcles 
are controlled by an automatic timer 
which switches off the machine at a 
pre-determined time which is adjusted 


“Type 
small shaded- 
pole motor by 
Rolco 
Engineering 


manually. A plastic paddle oscillating 
through 180° is used to agitate the 
water. During the rinsing action, in 
which the overflow method is _ used, 
clean water is continuously pumped 
into the tub while dirty effluent is dis- 
charged into the sink. 

The 18} in. dia tub spins at 850 
r.p.m. so that much of the water is 
removed and the clothes made ready for 
the final drying process. A built-in heat- 
ing element in the washer is thermo- 
statically controlled and it requires no 
permanent plumbing or floor fixtures 
as water supply and drainage are by 
removable flexible hoses. 

The tumbler dryer, 36 in. high by 
22 in. wide and 234 in. deep, is simi- 
lar in size to the washing machine. It 
utilises a rotary motion and streams of 
warm air to dry the clothes. A three- 
heat thermostat is combined with a 
simmerstat control to regulate drying. A 
thermal cut-out automatically switches 
the heat on and off to maintain selected 
temperatures and prevent overheating, 
and a pilot light works in conjunction 
with it to indicate whether the heater is 
operating. 

Both machines are initially finished in 
white and are for operation in voltage 
range 230/250 a.c. only. Matching table 
tops with heat and scratch resistant sur- 
faces are available as an optional extra 
for both units. The washing machine 
retails at 95 gn and the tumbler dryer 


“Heavenly Twin,” the Laundrair, combined 
washer/tumbler dryer by Creda 


at 60 gn, both prices including purchase 
tax. Simplex Electric Ltd., Blythe Bridge, 
Staffs. 


Small-bore flow control valve 
ESIGNED for use with domestic 
small-bore central heating systems, 

the “Hydronic” zone valve operates from 

lv. signals from a conventional 24 V 

room thermostat. It is said to be particu- 

larly useful in installations having an 
unevenly distributed heating load, such 
as imposed by a house having most of 

its windows facing south, but having a 

single north-facing room. Honeywell 

Controls Ltd., Greenford, Middx. 


QUICK-STARTING POWER UNIT 


ONCEIVED as an eventual prime 

mover for road vehicles. the recently 
announced 250 h.p. Austin gas-turbine 
is commercially available as a general- 
purpose industrial’ power unit. In this 
field its characteristics make it particu- 
larly suitable for standby electric power 
generation, giving an outout of 200 kVA 
at 08 pf. For this purpose its normal 
turbine shaft speed of 29,000 r.p.m. is 
reduced to 1,500 r.p.m. by means of an 
integral gearbox. Besides giving vibration- 
free running over long periods at full 
load, its most striking feature, compared 
with an equivalent reciprocating i.c. 
engine. is its quick-starting ability. It will 


start from cold and run up to full load in 
less than a minute under extreme climatic 
conditions, even after long periods of 
standing idle. In addition, it will burn 
a wide range of fuels from gas oil to 
methane and other gaseous by-products. 
These advantages tend to be offset by 
the unit’s relatively high fuel consump- 
tion of 1-1 Ib/b.h.p. hr (for derv.). Con- 
sumption can be considerably improved, 
however, by the addition of a heat 
exchanger. Price for the standard model 
excluding heat exchanger and silencers. 
is £2,500. Austin Motor Co., Longbridge, 
Birmingham. 


Austin 250 h.p. gas-turbine coupled to 200 kVA generator set 
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“Type SPM.1 
Sound Spectro- 
meter”’ is suit- 
able for the 
investigation 
of machinery 
vibrations in 
addition to 
noise sources 


Sound spectrometer 


ESIGNED for the analysis of com- 

plex noise spectra, the “Sound 
Spectrometer Type SPM.1” is a compact 
battery-operated instrument comprising 
basically a crystal microphone, a six-stage 
amplifier, eight bandpass filters and a 
moving-coil meter. Total meter range is 
20 dB to 150 dB and frequencies in the 
range 20 c/s to 12,000 c/s may be analysed 
into eight octaves. The instrument is said 
to be particularly suitable for the investi- 
gation of noise sources such as aircraft, 
vehicles and machinery. There is also 
provision for vibration measurement 
from any suitable pick-up having a 
voltage output between 3 «V and 8 V. 
Priced at £210, it should prove a useful 
tool in the hands of the acoustics 
engineer. Advance Components Ltd., 
Roebuck Rd, Ilford, Essex. 


Table/vacuum cleaner 


ESIGNED primarily for one-floor 

dwellings where storage space is 
limited, the “Tablevac” is a combination 
table and vacuum cleaner. Cylinder and 
accessories are all housed within the 
veneered cabinet and are easily accessible 
by moving the table top. The unit is 
set on castors and is finished in heat- 


This coffee table conceals a vacuum cleaner 


resistant polyester, A rubber surround 
protects the table top from damage. 
Powered by a 300 W motor, it is sold at 
25 gn with a full set of accessories, in- 
cluding a balanced suction carpet nozzle. 
Another feature of the “Tablevac” is 
the use of paper dust bags with inset 
transparent “windows,” clearly showing 
the capacity. Bylock Electric Ltd., Enfield, 
Middx. 


Tangential fan 

TILISING a concept first introduced 

on the Continent, Firth Cleve- 
land recently launched a tangential fan. 
In principle the motor is used to drive 
an impeller which creates a cylindrical 
vortex, the outer diameter of which is 
larger than the impeller. The outer edge 
of the vortex, travelling at up to six 
times the perepheral speed of the im- 
peller, imparts to the surrounding air 
a tangential flow. It is claimed that this 
flow, by proper design of exit channel, 
can be vortexless and silent. The prin- 
ciple is applied in the first case to a 
combination domestic fan heater with a 
loading of 2 kW but it is said to have 
far greater possibilities in other domestic 
and industrial fields. Among the future 
uses planned for this fan are a hairdryer 
no bigger than an electric shaver; a 
self-contained vacuum cleaner not much 
heavier than a broom and cooling fans 
for optical projectors. Solatron Elec- 
tronic Group, Farnborough, Hants. 


Quiet tangential fan 
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1*6 cu ft “Starlet” fridge 


Smaller “Astral” ‘fridge 

OST recent addition to the Morphy- 

Richards range of “Astral” re- 
frigerators is a 1°6 cu ft model selling at 
28 gn. Designed to stand on a table or 
shelf, the “Starlet” is mounted on rubber 
feet, but can be converted into a free- 
standing model by the addition of con- 
temporary styled legs, an optional extra 
at 29s 6d. It has a thermostatically con- 
trolled absorption unit with a loading of 
95 W and a selection of four voltage 
ranges. There are two interior wire 
shelves and part of the top one is cut 
away to facilitate storage of tall bottles 
in addition to space allocated in the 
door which also has an egg rack. A 
small cooling unit can store up to 4 Ib 
of frozen foods or make 1:1 Ib of ice. 
The cabinet exterior is white stove 
enamel. Morphy-Richards (Astral) Ltd., 
Conduit St, W.1. 


Socket and switch flange plate 

ECENTLY announced is a moulded 

polystyrene flange plate for mask- 
ing ragged edges round embedded 
switches and socket-outlets using conduit 
boxes to BS 1299 and BS 1363. Available 
in brown or ivory, it is designed to 
overlap 34 in. square mounting plates.. 
List price for this accessory is Is. Nettle 
Accessories Ltd., Warren St, Stockport, 
Ches. 


TRADE PUBLICATIONS 


Dupar.—Pamphlet entitled “Keeping up 
the Pressure” describing control equipment 
installations in land drainage, refrigeration, 
sewage plants, water supply, oil pumping, 
and the chemical world. Dewhurst and Ptnr, 
Iverness Wks, Hounslow, Middx. 

E.M.I.—Pages for insertion in Nuclear 
Health Short Form Catalogue 1.D. E.M.I. 
Electronics and Instrument Division, Hayes, 
Middx. 

Erco.—Seven-page pamphlet R23, Shaker 
Hearth Furnaces. Efco Furnaces Ltd., 
Queen’s Rd, Weybridge, Surrey. 

Breeza.—Pamphlet on roof units for con- 
trolied ventilation. London Fan and Motor 
Co., 331 Sandycombe Rd, Richmond, Surrey. 
_ A.E.].—14-page technical brochure, Pub- 
lication 4103-1. Numeritrol Continuous 
Numerical Control of Machine Tools. 
Associated Electrical Industries, Electronic 
Apparatus Div., New Parks, Leicester. 

Saxon. — 15-page brochure illustrating 
screens designed to cover an extensive range 
of separable materials. Saxon Engineering 
Co., Royal St, Fenton, Stoke-on-Trent. 
__KaBt.—Five-page pamphlet and price list 
illustrating bench assembly trays and storage 
bins. Kabi (Electrical and Plastics), Cran- 
bourne Rd, Potters Bar, Middx. 

HEAD, WriGHTson. — Leaflet describing 
new range of low head cooling towers 


designed for small industrial duties includin 
air conditioning and_ refrigeration. Hea 

Wrightson and Co., Ship Hse, 20 Bucking- 
ham Gate, S.W.1. 

brochure illustrating a 
wide range of pH meters. Electronic Instru- 
ments Ltd., Richmond, Surrey. 

of heating elements 
and appliances, illustrated, with price-list 
Etches and Wells, Codicote, Herts. 

Santon.—Revisions to thermostat prices in 
Jan.-June, 1961, price-list. Leaflet describing 
Model QX hot water circulator for domestic 
central heating. Pamphlet on SA and SX 
contactors for lighting and heating. Tech- 
nical leaflet on SRB type industrial steam 
raising unit. Santon Ltd., Somerton Wks, 
Newport. 

Tarmac. — 62-page illustrated brochure 
describing the variety of work carried out 
in the recent past by Tarmac Group of 
The Tarmac Group, 50 Park 

SUBMARINE CaBLes.—A 28-page booklet 
on the history of undersea telecommunica- 
tions during the last 110 years. Submarine 
Cables Ltd., Theobald’s Rd, W.C.1. 

Fatco.—Specification leaflets of Royalty 
and Moray Cookers. Falco Electrical Appli- 
ances Ltd., Corporation Rd, Audenshaw, 
Manchester. 
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Starting Performance of 


INDUSTRIAL 


ELECTRICITY 


Squirrel-cage Induction Motors 
SOME DESIGN LIMITATIONS 


by D. R. N. Seed 


induction motor in respect of 

reliability and maintenance are too 
well known to require more than the 
briefest recapitulation here. These advan- 
tages are all attributable directly to 
the type of rotor winding; the perma- 
nently short-circuited squirrel - cage 
winding is inherently robust and reliable, 
its conductors are of minimum length 
and need no insulation, and no external 
connections are required. Add to these 
virtues the equally desirable character- 
istic of minimum first cost, and it is 
scarcely surprising that most of the 
motors in industrial use today are of the 
squirrel-cage induction type. 

As is also well known, however, the 
squirrel-cage motor has vices as well as 
virtues and the vices are also attributable 
to the type of rotor, With a wound-rotor 
induction motor the insertion into the 
rotor circuit of an appropriate external 
resistance can so modify the inherent 
performance of the motor as to make 
available a_ standstill torque of any 
required value up to the maximum 
torque of which the machine is capable. 
Furthermore, the current requifed for 
the development of, for example, full- 
load standstill torque is no more than 
the normal full-load current, drawn, 
moreover, at the relatively high full- 
load power factor. With the corres- 
ponding squirrel-cage machine, however, 
and because of the absence of any 
external connections to the rotor, the 
position is quite different. With a motor 
designed solely for optimum full-load 
efficiency and power factor regardless 
of starting performance, the standstill 
torque could easily be as low as 25% 
to 50° of full-load, while the starting 
current (drawn at a relatively low power 
factor) would normally be five to ten 
times full load.* 

This is in some respects an unpalatable 
state of affairs and its basic truth seems 
often to be a source of mystery even to 
otherwise knowledgeable and reasonable 
engineers. Faced with it they have been 
known to mutter darkly about the motor 
designer being “a law unto himself,” and 
they usually remain firmly convinced 
that an hour-or-two’s study of the prob- 
lem would enable even a novice to 
materially improve the situation. It is the 
purpose of this article to dispel this 
illusion and to illustrate the way in 
which the motor designer of today does 


To advantages of the squirrel-cage 


*The actual values would depend, in 
practice, on the output, speed, temperature 
rise, and enclosure of the motor. 


Fe 


in fact mitigate with some success the 
effects of the inherent deficiencies of the 
squirrel-cage machine. 


Basic Principles 

The inherently poor starting perform- 
ance of a squirrel-cage induction motor 
is implicit in the choice of a cage-type 
rotor without external connections. The 
reasons for this are simple enough, but 
as they are to be found only in the 
fundamental theory of operation, and 
since also an extensive theoretical dis- 
cussion is obviously impossible here, 
certain basic truths will perforce have 
to be stated baldly, for the sceptic to 
accept or not as he chooses. 

It must be fully appreciated at the 
outset that because of the absence of 
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Fig. |. Average slips of ventilated squirrel- 
cage induction motors 
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Fig. 2. Starting terque characteristics 


external connections to the rotor the 
performance characteristics of the 
machine are fixed, once and for all, by 
the electrical design; once the motor has 
been built its pertormance characteristics 
cannot be modified, except by such 
obvious devices as stator voltage varia- 
tion or winding re-connection, or by 
such a marginal expedient as a small 
increase in the air gap. 

This very important point is not 
always properly understood, and it will 
perhaps bear repetition and amplifica- 
tion. With a given squirrel-cage induction 
motor, operating with a given stator 
winding connection and a_ constant 
supply voltage, and ignoring minor 
differences due to resistance variation 
with temperature, the torque/speed and 
current/speed characteristics are fixed 
absolutely by the design of the motor 
and they are completely independent of 
the load torque. To any one particular 
speed, be this a working speed, an 
“accelerating” speed, standstill itself, or 
even a reverse speed or an overspeed— 
to any one speed there correspond 
one particular torque and one particular 
current; no other torque can be de- 
veloped, and no other current can be 
experienced. 


Starting Torque 

Ignoring for the moment any differ- 
ence between the standstill and running 
rotor resistances, the standstill or start- 
ing torque obtainable from a _ given 
motor for a given permissible direct-on- 
line starting current is directly propor- 
tional to the chosen rotor resistance, and 
hence also to the full-load rotor loss. 
This loss is naturally strictly limited by 
the need to dissipate the generated heat 
without overheating the stator or rotor 
windings, and also, secondarily, by the 
need for reasonable efficiency and the 
desirability of a reasonably linear 
torque/speed characteristic in the work- 
ing region. In practice, the slipst of 
average ventilated machines follow some 
such mean curve as that of Fig, 1, and 
by making some not very critical 
assumptions about the ratios of the 
standstill and full-load stator and rotor 
currents it can be readily shown that 
the inherent starting torques obtainable 
with various permissible starting currents 
will be approximately those in Fig. 2. 


+ It will be appreciated that for all prac- 
tical purposes the full-load slip (i.e., the 
proportionate difference between the syn- 
chronous speed and the actual speed) is 
directly proportional to rotor loss and hence 
to rotor resistance. 
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Note the absolute compulsion of this 
slip / starting torque / starting current 
relationship. As with the ratio of maxi- 
mum torque to starting current (to be 
considered later), there is no simple way 
out of the proposition that for a given 
permissible starting current and with 
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Fig. 3. Leakage permeance: (a) deep slot 
opening, (b) leakage slot 
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(a) Plain deep rectangular bar 
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Bar material - HC copper at 75°C 


AC/DC. resistance ratio and leakage permeance 


Frequency - cycles/ second 


(b) Sash or inverted-tee bar 


Outer cage bar 
*25in. dia bronze 
(resistivity 3«copper) 


Inner cage bar 
*3in. %4in. HC. copper 


(c) Double cage 
Fig. 4. Current displacement rotor bars and 
characteristics for three types of bar (Note 
that all three bar arrangements have similar 
effective cross-sectional areas) 


the rotor resistance independent of speed, 
the starting torque is entirely dependent 
on the permissible full-load rotor loss. 
It is true, certainly, that the conditions 
may be varied by the deliberate choice 
of a rotor bar having a higher standstill 
than running resistance; unfortunately, 
the laws governing the natural cussed- 
ness of inanimate objects effectively 
prevent, as will be seen, any such gains 
on the swings without corresponding 
losses on the roundabouts. 


Maximum Torque 

Ignoring for the moment any differ- 
ence between the standstill and running 
reactances, the maxium torque obtain- 
able from a given machine is inversely 
proportional to its effective total leakage 
reactance, so that in a machine of 
normal proportions the maximum torque 
is directly proportional to the permissible 
starting current. This may not seem very 
important, but since the designer is nor- 
mally obliged (either in order to comply 
with the relevant British Standard or 
because of the nature of the drive) to 
provide at least some particular value of 
maximum torque, it follows that any 
methods available to him for increasing 
the reactance and thus reducing the 
starting current cannot normally be 
pushed so far as to reduce the maximum 
torque to an unacceptably low value. In 
practice, the maximum torque (in terms 
of full-load) is about one-half of the 
starting current (also in terms of full- 
load), so that if a maximum torque of, 
say, twice full-load is required, then a 
starting current of about four times 
full-load must be accepted. 


The Problem 

Let it now be supposed that the 
customer (who is seldom wholly right, 
but whose requirements cannot in prac- 
tice be ignored) is asking for a motor 
with a lower starting current, or a higher 
starting torque, than the value inherent, 
so to speak, in an otherwise balanced 
design. What can the motor designer do 
about it? 

Simply reducing the starting current, 
and provided that the corresponding 
reduction in starting torque is acceptable, 
is relatively easy. Within certain narrow 
limits the total reactance can be in- 
creased by increasing the number of 
conductors in the stator winding; even 
without this artifice, however, the total 
reactance can normally be increased to 
any reasonable extent by the addition 
of the appropriate amount of leakage 
permeance, usually at the top of the 
rotor slot (see Fig. 3). It is true that the 
process must not be carried so far as to 
prejudice the development of the 
required maxium running torque, but for 
starting currents of down to, say, four 
times full-load this is seldom a practical 
limitation. 

Suppose, however, that what the 
customer is actually asking for is a 
normal, or even a higher, starting torque 
with a moderately low starting current; 
or, to take a concrete example, suppose 
he requires 14 Xf.1. torque with 44 xf.l. 
current in an average ventilated machine 
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of about 100 h.p. with an inherent per- 
formance generally in line with Figs. | 
and 2. The inherent starting torque of 
such a machine with a starting current 
of 44xf.l. is only about 08 xf.l, and 
to obtain a starting torque of 14xf.l., 
it would be necessary to increase the 
rotor resistance in the ratio 1-5/0°8, i.e., 
by about 90%. It is obvious that in any 
normally and economically rated frame 
the corresponding increase in the full- 
load rotor loss (in this instance from 
about 24 kW to 5 kW) would be wholly 
impracticable, quite apart from its effect 
on the efficiency and the question once 
again arises — what can the motor 
designer do about it? 


The Solution 

The usual solution lies in the exploit- 
ing, by the designer, of the phenomenon 
of “current displacement,” an_ effect 
which causes the effective resistance of 
a rotor bar (or an arrangement of bars) 
to increase with frequency. At full load 
the rotor bar current is at the slip fre- 
quency, i.e., at only a few cycles/second; 
at standstill, however, the bar frequency 
is that of the supply, e.g., 50 c/s or 
60 c/s. At the relatively low slip frequency 
the current distribution in the rotor bar 
is virtually uniform over the whole depth 
of the bar; at the much higher stand- 
still frequency, however, the effectively 
higher reactance of the lower parts of a 
sufficiently deep bar so crowds the 
current towards the top of the bar that 
the effective resistance increases con- 
siderably. By using simple deep bars, 
bars of “inverted-tee” or “sash bar” 
section, or (the ultimate) two or more 
seperate cages, the designer can so 
increase the ratio of standstill to running 
rotor resistance as to obtain almost any 
reasonable starting torque. Fig. 4 shows 


the cross-sections and some of the 
characteristics of three typical bar 
arrangements. 
Limitations 


Inevitably, however, there is a catch 
in this ingenious dodge and the current 
displacement rotor has two basic snags. 
First, it is inherently a “high reactance” 
construction, since the resistance change 
experienced depends largely on the 
extent to which the bar is “buried” in 
the rotor iron; secondly the rotor slot 
leakage permeance, and hence the total 
leakage reactance of the motor, is in- 
herently considerably higher in the 
running than in the starting condition. 

Whether the high-reactance nature of 
a current-displacement conductor matters 
very much will depend, in a_ given 
instance, on whether the designer has, so 
to speak, reactance to spare, ie., on 
whether he would in any case have to 
increase the leakage permeance artificially 
(e.g., as in Fig. 3) to keep down the 
starting current. In practice this means 
that in an easily rated and high-speed 
totally-enclosed motor there would usu- 
ally be no problem, whereas in a highly- 
rated and low-speed ventilated machine 
the additional reactance might well be 
unacceptable. 

The reactance increase between the 
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Starting and running conditions, how- 
ever, is a much more serious matter. 
The total running reactance not only 
determines the available maxium torque 
but it also influences considerably the 
full-load power factor; if, therefore, the 
difference between the starting and run- 
ning reactances is sufficiently marked, 
(as it may very well be with starting/ 
running resistance ratios of more than 
two or three), the available maximum 
torque may be too low, while the full- 
load power factor will certainly be 
significantly lower than that of a 
machine with the same starting current 
but without a_ current-displacement 
rotor. 


Acceleration 

So far only the two “boundary” condi- 
tions, i.e., standstill and full speed, have 
been considered. The designer must also 
watch the accelerating performance of 
the motor, and this naturally entails the 
calculation of the rotor characteristics 
at the frequencies between the line and 
slip frequency limits. In general, the 
accelerating performance of machines 
with single cages with deep or shaped 
bars rarely causes much anxiety; 
although the torque/speed curve may 
well be quite flat initially it seldom 
dips much below the standstill torque 
value. With a multiple cage, how- 
ever, this may no longer be the case. 
Such a conductor arrangement can 
certainly be made to exhibit starting/ 
running resistance ratios considerably 
higher than that obtainable from a single 
bar of comparable cross-section, and this 
can be exploited to give remarkably 
high starting torques with quite mode- 
rate starting currents, but the resulting 
torque/speed curve may be found to 
have either an unacceptable dip at an 
intermediate speed or an_ inherently 
unsuitable shape for the particular 
application in question. 


Conclusion 

Just why the starting performance in 
particular should always be the subject 
of the vaguely felt dissatisfaction (and 
even the thinly veiled scepticism) of the 
average customer, has long been a 
mystery to the author; the explanation 
may perhaps lie in the rather comprehen- 
sive claims occasionally made for par- 
ticular types of rotor. (It should not be 
forgotten, incidentally, that given a free 
hand in respect of frame-size and cost 
most competent designers can, if neces- 
sary, achieve the apparently miraculous; 
the true art of design consists largely 
of the ability to produce the required 


t The experienced designer avoids these 
contretemps by the judicious selection, at 
the outset, of resistance and reactance ratios 
known to produce the kind of performance 
he requires and in this way turns to useful 
account the versatility inherent in the 
infinite variety of outer and inner cage 
combinations possible with a double-cage 
rotor. His possibly more fortunate modern 
counterpart presumably escapes, by feeding 
the whole problem into a computer, the 
original experience-building tedium, but he 
may easily be missing thereby the acqui- 
sition of that indefinable something which 
we sometimes call rather loosely the “feel” 
of the job. 


result in the most economical way.) +0, 


Most reasonably intelligent cus- 
tomers do quite readily appreciate, 
for example, that there is a definite 
limit to the output obtainable from 
a given frame-size at a given speed 
with a given type of ventilation 
and to a given specification. In 
other words, they do accept the 
existence of certain physical laws 
which impose definite design limi- 
tations. But the design limitations 
in respect of starting performance 
are just as real and just as cer- 
tainly the result of the designer’s 
enforced obedience to similar 
physical laws, and the motor 
designer is most emphatically not 
“a law unto himself” in this (or 
any other) respect. And if this 
article has shown to even a limited 
extent just why, then the author’s 
object has been achieved. 
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Appendix—Leakage Path 
Saturation 


This article would be incomplete 
without at least a brief reference to 
another designer’s bugbear, the phenom- 
enon of leakage path saturation; this 
effect is quite separate from that asso- 
ciated with current-displacement con- 
ductors, but it is responsible for similar 
reductions in maximum torque and 
running power factor. As has already 
been mentioned, any increase in reac- 
tance between the starting and running 
conditions leads to a lower maximum 
torque and a poorer full-load power 
factor. In practice, any such reactance 
increase (which is invariably present to 
some extent, and which is known as the 
incremental reactance) may be due (a) 
to the inherent characteristic of a 
current-displacement rotor, or (b) to a 
“saturation” effect. Often, of course, both 
(a) and (b) are present in the same 
machine. 

The first effect, ie., the inherent incre- 


mental reactance characteristic of a 
current - displacement conductor, has 
already been discussed. It is clearly 


understood in principle and _ within 
reasonable limits is readily calculable; 
it represents, in fact, the accepted price 
which has to be paid for the desired 
increase in bar resistance with frequency. 

The second effect is less clearly under- 
stood and is much less amenable to 
accurate calculation; it is also (and per- 
haps significantly) less widely publicised. 
The fact is that the standstill reactance 
of an induction motor is not, as is so 
often supposed, a constant; in practice 
it proves to be a markedly current- 
dependent variable and it reduces con- 
siderably as the applied voltage and the 
stator current increases. This charac- 
teristic is illustrated typically in Fig. 5, 
from which it may be seen that the 
current actually experienced at full 
voltage is a great deal more than that 
which would be predicted by the very 
common procedure of taking a reading 
at about full-load current and extra- 
polating linearly with voltage. The full 


Fig. 5. 
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Locked-rotor characteristics of 50 h.p. four- 
pole 415 V squirrel-cage induction mctor 


extent of this reactance variation 
naturally depends to some degree on the 
size, type and speed of the machine in 
question, but actual full-voltage locked- 
rotor currents as much as 20% to 50% 
greater than those extrapolated from 
full-load current readings are com- 
monly experienced in practice over a 
wide output range. 


Physical Reasons 


The precise reasons for this reactance 
variation are by no means fully under- 
stood, although it is generally believed 
that the explanation lies mainly in the 
magnetic saturation of the circumferen- 
tial leakage flux path (particularly the 
tooth tips) at the very high local leakage 
flux densities established at standstill with 
full applied voltage. Although unamen- 
able to precise calculation, the effect 
certainly does respond (even if only 
moderately consistently) to empirical 
calculation methods based in various 
ways on the assumption that leakage- 
path saturation does occur. In practice, 
and however inconvenient it may be, an 
actual locked-rotor reading at full voltage 
is the only certain way of establishing 
the true standstill current of a squirrel- 
cage induction motor, although oscillo- 
graphic methods can also be successfully 
employed if care is taken to correct the 
currents in accordance with any transient 


voltage variations simultaneously ex- 
perienced. 

True Value 

To the experienced designer the 


phenomenon of leakage path saturation 
represents one more incalculable whose 
effect must be at least approximately 
assessed. Perhaps all that the user need 
remember is that where the true starting 
current does matter (as is sometimes the 
case in marine practice, for instance, 
where the available generating capacity 
may be limited), then care should be 
taken to ensure that spurious values 
based on full-load current readings are 
not accepted at their face value (and 
subsequently cited against the protesta- 
tions of the unsuspecting alternator or 
control gear maker whose machine or 
apparatus is apparently not all that it 
should be!) 


= 
re 


492 


Electrical Times, 23 March, 1961 


Electrically Heated Vacuum Melting Plant 


INDUCTION HEATING AND ELECTRODE FURNACE PROBLEMS 


N the production of high purity metals, 

and reactive metals in_ particular, 
vacuum melting and casting processes 
are essential in order to prevent con- 
tamination, oxidation and the inclusion 
of gases in the final product. It follows 
that direct heating by the combustion 
of fuels is impracticable and electric 
heating. either inductively or through 
electrodes of the metal being refined, is 
the preferred method. In a symposium 
on user experience in large-scale indus- 
trial vacuun plant held by the Institution 
of Mechanical Engineers early this 
month, three of the papers presented* 
dealt with the electrical aspects of 
vacuum melting furnaces. 


Induction Heating 


Vacuum melting furnaces with induc- 
tion heating have developed considerably 
over the past five years and furnaces 
with capacities of up to 2 tons in the 
USA and 1 ton in the UK are already 
in service. They are, naturally, expen- 
sive items of equipment and, to achieve 
the highest utilisation, an adequate power 
input must be provided to shorten the 
melt-down time. Generator powers are, 
therefore, somewhat higher than for the 
equivalent air-nelting furnaces. A danger 
in all such furnaces is the formation 
of unmnelted “bridges” over the top of 
the molten bath and special coil design 
coupled with rapid melt-down can help 
to reduce the hazard. The mechanical 
breaking of such bridges, usual in the 
air-melting type of furnaces, though not 
impossible, introduces complications in 
design on account of the essential 
vacuum seal around the device. 

The presence of metallic vapours in 
the evacuated space above the melt 
creates a tendency to electrical discharges 
across the surface of the melt and lower 
coil voltages than would otherwise be 
chosen have to be used. In earlier coil 
and furnace designs the voltage was 
limited to around 200 but, by the careful 
use of coil insulation and, in certain 
cases, the earthing of the mid-point, it 
has been possible to increase the voltage 
to about 800. Low coil voltages neces- 
sitate high coil currents, which are not 
always desirable. They may call for the 
use of exceptionally heavy flexible cables 
or water-cooled tubular coils which, 
with their coaxial input seals, introduce 
the hazards incident upon small leakages 
which facilitate electrical discharges and 
adversely affect the vacuum system. 

Choice of frequency is another factor 
of importance. The higher frequencies 
are, naturally, to be preferred for 


* Paper 2: “Vacuum Equipment for Con- 


sumable Electrode Melting of Reactive 
Metals”; Paper “User Experience in 


Large-scale Vacuum Induction Furnaces” ; 
Paper 6: “Commercial Vacuum Melting 
and Casting up to 100 Ib Metal Weight.” 


rapidity in heating, but the higher the 
frequency, the lower is the stirring effect 
on the melt. According to one paper, 
3 ke/s with a 600 Ib charge of metal 
results in inadequate stirring and 500 c/s 
is said to be ideal. Lower frequencies can 
produce too vigorous a stirring action 
with detrimental effects on the crucible 
lining, but the position is to some extent 
dictated by present availability of plant. 
An alternative is the use of two con- 
centric coils, one at high frequency for 
heating and the other at a low frequency 
for stirring. 


Electrode Melting 

Reference to electrode melting on 
furnaces used for the production of 
titanium and zirconium is made in 


another paper. Early furnaces for reac- 
tive metals employed non-consumable 
graphitic or tungsten electrodes with 
argon atmospheres, the vacuum pumps 
being used only to remove the air prior 
to adnitting argon. Two serious defects 
were contamination of the melt by elec- 
trode material and inadequate removal 
of impurities. 

The first attempts to employ vacuum 
techniques took place in the mid-1950’s. 
The results of these eventually led to 
the use of consumable electrodes made 
from the metal to be melted, the arc 
struck between the electrode and base 
metal at the bottom of the crucible 
forming a pool which increases as the 
electrode is withdrawn to finally form 
the ingot. 


Variable-speed Paper Machine Drive 


A 95 h.p. variable-speed paper machine 
drive recently completed by Cromp- 
ton Parkinson, in conjunction with 
Brookhirst Igranic, for Alders (Tam- 
worth) Ltd. drives a 120 in. trim width 
M.G. paper machine, for packaging and 
advertising grades of paper, at speeds 
from about 360 ft/min to a little over 
500 ft/min. 

The 95 h.p. motor is a force-ventilated 
dic. machine with a speed range of 
1,600-150 r.p.m. and drives a line shaft 
by means of vee-belts which, in turn, 
drives the various sections of the 
machine through pneumatic clutches. The 
motor is supplied from a Ward-Leonard 
set with a separately excited generator 
and is controlled on the 
d.c. side by a Brookhirst 
Igranic panel which gives 
two forms of control. The 
first is a manual control 
in which a hand rheostat 
is used to govern a mag- 
netic amplifier in the 
main generator field with- 
out any feedback for 
close regulation. Auto- 
control makes use of a 
servo principle in which 
the motor speed is 
regulated by an_ error 
signal between the de- 
sired speed. as signalled 
from a speed-setting de- 
vice, and the actual shaft 
speed as determined by . 
a tachometer generator 
mounted on the non- 
driving end on the motor. 


A two-stage magnetic 
amplifier controls the 
generator field with zener 
diodes as the reference 
datums. A remote control 
panel adjacent to the 


The Ward- 
Leonard set and 


control panel 


Brookhirst Igranic 


driving position is 
by the 


paper machine 
linked to the control cubicle 
Ward-Leonard set. 


The original specification called for 
speed to be held within +1% of the 
preset value over 10°% variations in load 
and 0-5 cycle variations in supply fre- 
quency. The results obtained are sub- 
stantially better than called for, speed 
regulation being held to within +4%. 
Total speed variation from no-load to 
full load does not exceed +14%. 


The paper mill at Tamworth has now 
been in existence for nearly 100 years 
and the new equipment serves to bring 
it up to date in every respect. 


95 h.p. d.c. 
Crompton 
Parkinson motor 
driving the paper 
machine showing 
the tachometer 
generator 
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Regd. Trademark 


THE MOST USEFUL DEVICE KNOWN FOR THE CONTROL OF AC VOLTAGE 


VARIAG is the original continuously-adjustable 
auto-transformer, providing a smoothly vari- oe 
able output from zero to line voltage and ee 
above. 

VARIAGS are available in a very wide range of 
models from small units for laboratory and 
instrument use to large ganged assemblies for 
three-phase power. 

VARIAGS are available open or covered, as 
single units or ganged assemblies, for manual 
operation or motor-driven. 


includes 
portable, metalclad and 
oil-immersed models, 
dual-output types, bigh- 
frequency types and 
many ‘specials’. 

Write for complete 
information. 


* Duratrak ? Duratrak (Regd. Trademark) 


a patented* feature exclusive to Variac—is a 
special plated contact surface giving longer life, 
increased overload and surge capacity and maxi- 
mum economy in maintenance. Duratrak is now 
standard on all models except Series 50. 


*U K. Pat. No. 693406 
onty VARIAC nas DURATRAK 


This 3-gang assembly, Type 50-BMG3, 

will control 22-5k VA, 3-phase or 

single-phase according to connection. au ag ons t 
Larger assemblies can be made. * 


VALLEY WORKS - HODDESDON -: HERTS -«: TEL: HODDESDON 4541-6 


This small Variac, 
Type V-SHMTTPF, provides 
an output of 0-270 V,2 A, 
from 240 V SO c/s mains. 

A still smaller model 
Type V-3H is rated atl A 


CL 59/28 


por 
TRANSFORMERS 


Power failure! But the hospital carries on 
calmly. Oldham emergency lighting 
equipment has taken over until normal 
service is restored. 

Oldham emergency lighting and allied 
equipment is backed by fifty years 
experience of battery manufacture— 
and imaginative research. 

An example of this research is 


UP TO 


200 KVA 


ALL TYPES Oldham’s unique double-sleeve 
tubular battery—the Pg—for 
low-cost, long-life power. 
Write or phone for an Oldham 

Also engineer to call next time you 


have a battery-electric problem. 


for “finger-tip” manual are located all over Britain and 
or automatic control of in most countries overseas. 


power up to 500 KVA 
e TRANSFORMER /RECTIFIER SETS 


STURDY ELECTRICCO. LTD EDHAM 


HAMSTERLEY COLLIERY, NEWCASTLE UPON TYNE 


Telephone: Ebchester 271-272. Telegrams: Sturditran, Newcastle upon Tyne 


OLDHAM & SON LTD - DENTON - MANCHESTER ‘TEL: DENTON 2431 


ip 

4 

ae _and 76 Old Hall Street - Liverpool 3 - Tel: CENtral 4641-2 ; 

| 
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ALMOST ENTIRELY 
ELIMINATES MAINTENANCE 


NO PUMP 
NO FILTERS 
NO PIPES 
NO NOZZLES 


NO CLEANING OUT AFTER 
1 YEAR’S CONTINUOUS 
DOUBLE-SHIFT WORK AT 


Massey- Ferguson 


(UNITED KINGDOM)LTD. © 


STRETFORD MANCHESTER 


This Booth was started up on production 
on 1st March, 1959, and has operated two 
nine+hour shifts on continuous painting of 
agricultural machinery. When last exam- 
ined, there was an average depth of silt of 
6 inches over the entire water tank 
bottom, an area of 290 sq. feet. A further 
4 inches, making 10 inches in all, can be accommodated 
before cleaning is essential. After 1 year’s operation, 
the fan and ducting were barely discoloured, the only 
maintenance cost being cleaning the floor inside the 


THIS. IS NOTHING TO WHAT GOES ON INSIDE Aj 
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SPRAY BOOTH 


In this new type of Water-Wash Spray Booth the 
exhaust air travels at very high velocity over the 
water surface entraining water. The air/water 
mixture, moving through controlled changes of 
direction, provides the scrubbing action. 


% A NEW PATENTED PROCESS 
OF WATER TREATMENT... 


substantially increases the efficiency of 
these Booths. 


booth, routine greasing of bearings and similar preven- 
tive maintenance, 


VISITS TO FACTORIES WHERE BULLOWS' NOPUMP SPRAY BOOTHS HAVE BEEN 
INSTALLED CAN BE ARRANGED ON REQUEST. WRITE TODAY FOR FULL DETAILS 
OF THIS OUTSTANDING BULLOWS' ACHIEVEMENT. 


A. BULLOWS & SONS LTD - LONG ST - WALSALL - STAFFS - TEL 27251 


DEPOTS AT: 13 SOUTH MOLTON ST., LONDON, W.1. TEL: MAYFAIR 2313 
55a BRIDGE ST., MANCHESTER, 3 TEL: BLACKFRIARS 5670 


70 GILMOUR ST., GLASGOW, C.5 TEL: SOUTH 2383 
61-63 DRURY ST., DUBLIN. TEL: DUBLIN 73188/9 


BULLOWS (AUST.) PTY. LTD., ETHEL AVENUE, BROOKVALE. SYDNEY, AUSTRALIA 
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Stee! Rolling Mill Electrical Drives 


INSTALLATIONS FOR COLD REDUCTION OF STRIP 
AND HOT ROLLING OF STRUCTURAL SECTIONS 


Cin reduction of strip and hot 
rolling of structural sections 
' present two distinct categories in 
the fabrication of steel. Electrical drives 
for these applications, although funda- 
mentally similar, must necessarily differ 
in terms of relative power output 
required and the degree of refinement 
and complexity of control. Earlier this 
month members of the Iron and Steel 
Institute had an opportunity to discuss 
problems associated with such drives fol- 
lowing the presentation of two separate 
papers organised by the Institute. One* 
deals with the development and control 
of high-speed cold reduction mills giving 
particular reference to the four-stand 
tandem mill belonging to the Steel 
Company of Wales; the other paperf des- 
cribes both mechanical and electrical 
features of the universal beam and heavy 
structural mill at the Lackenby works of 
Dorman Long Ltd. 


Tandem Mill Drive Criteria 


Characteristic feature of a multi-stand 
tandem strip mill is the incremental in- 
crease in roll speed from one stand to 
the next necessary to match the increase 
in strip speed, which must occur after 
each successive gauge reduction. This is 
not the only factor governing the selec- 
tion of a suitable electrical drive and 
associated control system. Another re- 
quirement is for acceleration and retar- 
dation to be held in step for each mill 
stand in order to minimise changes in 
inter-stand strip tension. The effects of 
such a_ tension change, which also 
occurs when making screwdown adjust- 
ments, cause a complex disturbance to 
the rolling equilibrium of the mill. 
Indeed, it is ability to accommodate 
these disturbances which decides the final 
choice of drive. This ability depends 
partly upon the degree of “hardness” or 
“softness” of the drive and also upon 
the so-called mechanical “springiness” of 
individual mill stands. A hard drive in 
this context means one with a small load/ 
speed droop. 


Early designs of tandem mill drive 
employed rheostatic armature control; 
but for the purpose of accelerating and 
decelerating several motors in step this 
method was crude. It was subsequently 
replaced by a Ward-Leonard system of 
control, using carbon pile or vibrating 


*“Development of Electric Drives and 
Control of High-speed Cold Reduction 
Mills,” by H. D. Morgan, D.r.H., and P. E. 
Peck, B.SC., A.M.LE.E, 

+ “The Universal Beam and Heavy Struc- 
tural Mill at the Lackenby Works of 
Dorman Long (Steel) Ltd.”’, by A. P. Clark, 
B.sc., and R. E. Kenderdine, B.SC., A.M.1.E.E. 


contact field regulators having all motors 
connected to common busbars. With the 
advent of higher speeds and rates of 
change even this system proved unsatis- 
factory. Differing inertias of the various 
machines in use resulted in a loss of 
synchronism during the starting and stop- 
ping periods. One method of overcom- 
ing this difficulty was to set each motor 
at a different speed. In the latest instal- 
lations, however, the common busbar 
system has been abandoned in favour of 
individual generators for each stand. This 
system, coupled with the use of quick 
response regulators such as the ampli- 
dyne and magnetic amplifier, has enabled 
separate machines to be kept much more 
closely in step than hitherto possible. 


Constant Tension Coiler 


An important requirement is mainten- 
ance of constant strip tension between 
the last stand of the mill and the wind- 
up reel. To achieve this, not only must 
change in diameter due to coil build-up 
be taken into account, but also inertia 
effect during acceleration and retarda- 
tion. In practice the strip is wound on 
an expanded mandrel driven by a motor 
having a maximum rating in the region 
of 1,400 h.p. Maximum coil diameter is 
about 6 ft and when this is attained the 
mandrel is collapsed to remove the coil 
ready for the next mill threading opera- 
tion, Of several types of wind-up tension 
control, one which has given good results 
in practice depends upon the principle 
that electrical power input (volts times 
amps) must always equal mechanical 
winding power (strip speed times ten- 


Main and auxiliary Ward-Leonard m.g. sets supplying the Steel Co. of Wales’ cold reduction 


sion). Two regulators are therefore used. 
One keeps terminal voltage propor- 
tional to strip speed, the other maintain- 
ing constant armature current and, hence, 
constant tension. 


Automatic Gauge Control 


A further refinement in modern mills 
is the fitting of automatic gauge control. 
Practical arrangements have to be fairly 
complicated to allow for variable factors 
such as strip speed and tension and also 
the work-hardening effect of the material. 
For a three-stand mill a typical arrange- 
ment includes two X-ray gauges each 
monitoring thickness of strip leaving 
stands one and three. Tension between 
stands is maintained constant using 
tensiometer devices, while appropriate 
feedback screw adjustments are made at 
stand one and at either stands two or 
three. 


Multiple Armatures 


With the increased power requirements 
of high-speed cold reduction mills came the 
need for multiple armature drive motors. 
To provide good load sharing, multiple 
armatures are connected alternately in 
series with generator armatures. This 
arrangement also enables the most 
economic disposal of c.b’s protecting the 
circuit loop. Current practice is to use 
up to six armatures per stand. Twin 
drives are also favoured, it being neces- 
sary to use offsetting gears in coupling 
the rolls to the drive motors. These gears 
serve also to reduce high roll speeds to 
suit optimum motor speeds. 


tandem mill at Abbey Works. Main drive installation is by AE! (Rugby) 
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Among special requirements of tandem 
mill motors are low inertia, wide speed 
range and an inherent droop charac- 
teristic which must be linear over the 
whole speed range. To reduce inertia, 
present-day motors have a core length 
to armature diameter ratio of about 0-7 
to 1-0, twice the corresponding pre-war 
figures. Maximum powers per stand are 
up to 6,000 h.p., compared with 1,000 h.p. 
to 1,500 h.p. pre-war. 


Machine Ventilation 

Three principal means of mill motor 
ventilation are adopted in practice. A 
good compromise between the extremes 
of open self-ventilation and the totally 
enclosed air-circuit is to have a closed 
air-circuit for cooling the armature and 
stator but to leave the commutator and 
brushgear open. 

This arrangement has the advantages 
of carrying away heat which would be 
otherwise released to the mill environ- 
ment and reducing noise, while leaving 
the commutator readily accessible for 
inspection and maintenance. 

Protection 

For high output, high capital cost 
rolling mill plant, any stoppages in pro- 
duction can represent a_ considerable 
financial loss. It is therefore of primary 
importance that adequate means of fault 
protection and location are provided for 
the mill drives and ancillary control 
equipment. On a modern four-stand mill, 
such as the one described later, the h.v. 
synchronous motors driving the main 
m.g. sets are protected by Merz-Price 
and earth-leakage systems. In addition, 
thermo-couples are inserted in rotor and 
stator windings to enable continuous 
monitoring of machine temperatures. 
Ward-Leonard control circuits incor- 
porate one or two c.b’s, depending upon 
whether double or triple mill motors 
are used. The c.b’s have an inherent 
instantaneous overload setting of three 
times full-load in either direction and are 
backed up by a normal and an inverse- 
time relay having lower settings. 

Various protective devices are pro- 
vided for stopping the mill in an emer- 
gency, the speed and sequence of shut- 
down depending circumstances. 
Thus, for instance, any overload will 
trip the breakers and apply dynamic 
braking. In the case of a hot bearing, 
on the other hand, rolling is permitted 
to the end of a coil, but the mill cannot 
be restarted again until the fault is rec- 
tified. The protection system includes 
comprehensive alarm and annunciator 
panels, indicating faults and giving warn- 
ing of incipient causes of breakdown. 


Abbey Works Cold Mill 

Commissioned in 1959, the 56 in. four- 
stand cold reduction mill at the Abbey 
Works of the Steel Company of Wales 
is typical of a modern high-speed instal- 
lation. It can produce 700 tons/hr to 
1,000 tons/hr steel sheet in the gauge 
range 0-016 to 0:062, supplying not only 
material for the car body, domestic 
appliance and sheet galvanising indus- 
tries, but also electrical steels for machine 
and transformer manufacture. 


Main drives consist of two 1,750 h.p. 
motors for the first stand of the mill 
and three 1,667 h.p. motors for each 
of the remaining drives. The coil wind-up 
reel is powered by two 1,250 h.p. motors. 
There are two main Ward-Leonard m.g. 
sets, each comprising six identical 
1,400 kW, 600 V d.c. generators driven 
by a 11,600 h.p. synchronous motor. 
Control of the m.g. sets is from a central 
room giving a view of the machine room 
and containing supervisory panels for 
monitoring circuits involved. A feature 
of the stand control wiring is the use 
of groups of four 6 in. conduits to carry 
it to each stand. The wiring is terminated 
on the underside of the stands, safe from 
mechanical damage and contamination 
of soluble oils. 


Universal Beam Mill at Lackenby 

First of its kind in operation in the 
UK, the universal beam and structural 
mill at the Lackenby works of Dorman 
Long Ltd. is capable of rolling not only 
a wide range of wide-flanged beams and 
columns, but also the complete range of 
British Standard sections. It has a 
designed maximum output of 10,000 tons/ 
week and can handle beam sections up 
to 36 in. by 164 in. by 260 Ib/ft. A 
noticeable difference between a mill of 
this type, and the cold reduction tandem 
mill described earlier, is the greater com- 
plexity of mechanical handling facilities 
and associated auxiliary drives. At one 
end of the mill these are required for the 
transport and processing of hot billets, 
each weighing up to 20 tons. At the 
other end, finished sections have to be 
cut to length, straightened and stacked 
prior to dispatch. In addition, for each 
run of any particular size or section, 
rolls on each of the various mill stands 
have to be changed to suit. 


Iigner Reversing Drives 

The mill as a whole is made up of 
four individual units, each carrying out 
specific rolling functions. For the pre- 
paratory stages of the rolling process 
there are the blooming and breakdown 
mills; these are followed by a roughing 
mill and, finally, a finishing mill, Unlike 
the tandem mill, each of these is a revers- 
ing mill supplied by its own Ilgner set. 
In the case of the blooming mill, the 
Iigner set is made up of four 1,600 kW, 
500 V generators, coupled to a 200,000 
h.p./s flywheel and driven by a 6,000 h.p.., 
11 kV synchronous motor. The blooming 
mill itself is driven by twin 4,000 h.p., 
r.m.s. 1,000 V motors having a speed 
range of +0-40-90 r.p.m. Drive motors 
for the roughing and finishing mills are 
identical, each having a twin armature 
with commutators at either end. They 


have individual armature ratings of 
4,000 h.p. r.m.s. 400 V at +0-65-160 
rp.m 


In addition to the main drives on the 
beam roughing and finishing mills, there 
are the edger drives, each consisting of 
a twin 1,350 h.p. r.m.s. 800 V motor 
having a speed range of +0-125-310 
r.p.m. In the case of each of these mills, 
main drives are supplied by three out 
of four of their respective Ilgner set 
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generators, the fourth generator supply- 
ing the edger drives. 


Auxiliary Drives 

Auxiliary drives cater mainly for the 
various roller tables associated with 
different mill stands. To match the fast 
reversal times of the main mill drives, 
Ward-Leonard control has been adopied 
for these auxiliaries, and also for the 
manipulator and screw-down motors. 
These motors are 230 V d.c. mill type, 
supplied from motor generator sets. For 
the blooming mill auxiliaries there are 
two m.g. sets. Each set comprises a 
1,000 h.p. 2,750 V synchronous motor 
driving eight direct coupled generators 
at 1,000 r.p.m. The use of two m.g. sets 
provides a safeguard against possible 
generator failure. If a generator on one 
set fails the drive connected to it can 
be switched over to the corresponding 
generator on the second m.g. set. 

Remaining auxiliaries requiring variable 
speed drives are catered for by 230 V d.c. 
compound wound motors with 75% 
series and 25°, shunt. The majority of 
these drives incorporate dynamic braking 
and are varied by three-step master con- 
trollers. 


Control 

Control of main and edger drives is 
carried out for each mill trom one or 
two pulpits, depending on the section 
being rolled. Pulpits house BISRA-type 
master controllers for adjusting the 
screw-down and manipulators. Various 
adjustments to be made for each pass can 
be preset on one of two “slider boards” 
in the pulpit and put into effect auto- 
matically at the press of a button. The 
main drive control equipment incorporates 
magnetic amplifier and amplidyne regula- 
tors for quick response, together with 


motor and generator current limiting 
protective devices. If these limiting 
devices are unable to deal with an 


abnormal overload an additional relay 
will cut out motor and generator excita- 
tion. A final safeguard is provided by the 
c.b. trip. 

For the roughing and finishing mills, 
the control allows for speed matching of 
main and edger motors, and also com- 
pensates for the effects of possible un- 
matched edger rolls. 


Crane Drives 

Cranes pay an important part in the 
working of the mill. Motors used are all 
230 V d.c. totally enclosed series motors 
having a one-hour rating. Series control 
is employed for traverse and travel 
motions with series resistance control for 
hoisting. Dynamic braking is made use 
of during lowering. Control of the 
various motions is effected by master 
controller and contactor panels except 
for motors below 20 h.p., when drum 
controllers are used. 

Forming a category on its own is the 
drive used for each of the two hot saws 
installed in the mill. This is a 500 h.p. 
2.750 V, 1,350 r.p.m. wound rotor induc- 
tion motor. It has a ballast resistance 
in the rotor to give 10% slip at full load 
with provision for 230 V d.c. injection 
braking. 
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News the Week 


First Domestic Block Storage Heater 


Purchase Tax Question Brought to a Head 


THERMODARE (Great Britain) have produced the first block storage heater 
designed specifically for domestic use, arousing considerable speculation on 
the purchase-tax position. With its smart styling the new heater is regarded 
as a quite different product from its commercial cousins and executives of 


Thermodare are confident that the move 
will not jeopardise the purchase-tax 
exemption of this form of heating for 
industrial and commercial purposes, 
even if domestic versions are not granted 
an exemption. The recent answer to a 
question in the Commons by Mr Selwyn 
Lloyd that he could not give a purchase- 
tax exemption to something which did 
not exist was taken by Thermodare as 
an open invitation to market a domestic 
model. GEC also are known to be 
interested in the domestic application, 
but have declined to make any statement 


about their plans at this stage. At the | 


EDA sales conference recently, Mr 
W. J. Bird, a GEC director, said he 
would like to see his company go ahead 
and manufacture domestic block storage 
heaters, with or without tax exemption. 

Discussions have taken place between 
Thermodare and a representative of the 
Customs and Excise Department this 
week, but as things stand at present the 
domestic heaters are subject to 25% 
purchase tax. Representations for tax 
relief are likely to be made through the 
Electricity Council. Executives from 
several area boards who visited the 
Dublin factory where Thermodare are 
making the heater are understood to 
have been impressed with the product 
and to have promised to support a 
move for tax exemption, in view of the 
desirability of increasing off-peak load. 

Thermodare’s retail price of £22 10s 6d 
includes a provisional £3 15s 6d for 
purchase tax, as well as delivery into 


English Electric stop 


making induction heaters 


ENGLISH ELECTRIC have ceased to 
make radio-frequency induction heaters, 
since the space given to this activity 
at Kidsgrove works was required for 
expansion of computer and data process- 
ing control gear manufacture. From 1 
June, Delapena and Son Ltd., of Chel- 
tenham, will take over the servicing of 
existing EE radio frequency induction 
heaters, and will stock the spare parts 
which EE will provide. A maintenance 
contract scheme which Delapena will 
shortly introduce for their own equip- 
ment will be offered to users of EE 
induction heaters also. 


the home. The new heater, which has 
passed EDA’s test, is being launched at 
the Electrical Engineers Exhibition this 
week. Thermodare are ready to fulfil 
orders forthwith. Other details and a 
picture of the heater appear on page 487. 


INDIA INCREASES DUTIES 


INCREASES in the ad valorem rate of 
duty on a wide range of electrical goods, 
to take immediate effect, are among 
modifications in India’s customs and 
excise duties being imposed by the 1961 
Finance Bill. For switches (excluding 
switchboards), fuses and other current- 
breaking devices, for up to 10 A, 250 V, 
regulators for motors consuming less 
than 187 W, insulated copper wires and 
cables (each core being less than 8-0645 
sq mm) and line insulators, the UK 
Preferential rate of 30% ad valorem is 
raised to 40%, and for other countries 
to 50%. Similar increases apply to elec- 
trical instruments and certain other 
apparatus and appliances. The duty on 
other control gear, wires and cables, and 
transmission line insulators is raised 
from 10% to 15%. 

A 100% duty is imposed on nichrome 
and other electrical resistance wires and 
strips. Other new excise duties include 
20% ad valorem on air conditioning 
machinery, wireless receivers (including 
transistor sets), and refrigerators and 
parts thereof. 


Tilbury Order for G.E.C. 


FOUR 350 MW turbo-alternators are 
being ordered from GEC by the CEGB 
for Tilbury “B” power station. Two of 
the sets are scheduled for commission- 
ing in 1965, the other two in 1966. All 
will be tandem-compound machines, with 
stean conditions at t.s.v., 2,300 Ib/sq in., 
1.050°F, with reheat to 1,050°F, and 
exhaust at 28°9 in. vacuum. 

Generation will be at 20 kV in alter- 
nators having hydrogen cooled rotors 
and water-cooled stator windings. Value 
of the order is placed at more than 
£8 million. 


RETAILERS ACQUIRED 


A CHAIN of 21 radio, TV and domestic 
appliance retail shops operating in the 
Manchester area by Mellors (Manchester) 
Ltd. under the style of “Ready Radio” 
have been purchased by the Cranleigh 
group for £300,000. That sum is to be 
made up by £175,000 in cash and 
£125,000 in Cranleigh’s 64% Redeemable 
Preference shares, which are to be 
created. Net assets of Ready Radio, at 
book value, amount to £200,000 and 
estimated net profits, before tax. for the 
current year are estimated at £60,000. 


Housecraft Conference at Harrogate 


SOME 300 electrical housecraft advisers 
and demonstrators will attend the 27th 
annual conference organised jointly by 
EDA and the Electrical Association for 
Women, to be held at Harrogate from 
18-21 April. Mr T. E. Daniel, chairman 
of NWEB, will give the opening address. 
This will be followed by a programme of 
speakers and films on various aspects of 
demonstration, lighting, kitchen practice, 
and domestic products. 


Boards’ Appliance Sales in Doldrums : 


JANUARY is normally regarded as a 
poor month for sales of major electrical 
appliances, and the latest statistics of the 
area electricity boards in England and 
Wales, tabulated on right, show little 
change in this respect. Sales of cookers, 
for instance, at 25,047, although a little 
above those of a year ago, are over 
4,000 down on the December figure. 

The jump in refrigerator sales may be 
largely due to the selling off of 1960 
models at reduced prices, a scheme in 
which several of the boards participated, 
and although washing machine sales 
were down compared with a year ago 
the total of 8,751 is the best since 
October. 

Sales by area boards represent only a 


| part of the total sales for the country. 


Sales in Sales in 
month ended 12 months ended 
| 31 Jan., 1961 31 Jan., 1961 
% | 
° 
change | 
| over | | change 
corres- | over 
| Total | ponding| Total | previous; 
| | period | 12 
months 
} | 1960 | | 
Cookers ... |25,047 | + 5-4 (341,100 + 12 
Water 
Heaters: | 
Immersion | 9,455 | +197 | 193,998 + 24 
Storage ... | 4,766; — 25 | 67,291 
Washboilers | 4,847 | + | 56,096 
Washing | | 
Machines... | 8,751 | —31°2 | 107,154 | —33°4 
Refrigerators | 6,419 | +47°9 | 141,369 —148 
Clothes | | 
Dryers 7,893 | —265 | 55,113) na 
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Among special requirements of tandem 
mill motors are low inertia, wide speed 
range and an inherent droop charac- 
teristic which must be linear over the 
whole speed range. To reduce inertia, 
present-day motors have a core length 
to armature diameter ratio of about 0-7 
to 1-0, twice the corresponding pre-war 
figures. Maximum powers per stand are 
up to 6,000 h.p., compared with 1,000 h.p. 
to 1,500 h.p. pre-war. 

Machine Ventilation 

Three principal means of mill motor 
ventilation are adopted in practice. A 
good compromise between the extremes 
of open self-ventilation and the totally 
enclosed air-circuit is to have a closed 
air-circuit for cooling the armature and 
stator but to leave the commutator and 
brushgear open. 

This arrangement has the advantages 
of carrying away heat which would be 
otherwise released to the mill environ- 
ment and reducing noise, while leaving 
the commutator readily accessible for 
inspection and maintenance. 


Protection 

For high output, high capital cost 
rolling miil plant, any stoppages in pro- 
duction can represent a considerable 
financial loss. It is therefore of primary 
importance that adequate means of fault 
protection and location are provided for 
the mill drives and ancillary control 
equipment. On a modern four-stand mill, 
such as the one described later, the h.v. 
synchronous motors driving the main 
m.g. sets are protected by Merz-Price 
and earth-leakage systems. In addition, 
thermo-couples are inserted in rotor and 
stator windings to enable continuous 
monitoring of machine temperatures. 
Ward-Leonard control circuits incor- 
porate one or two c.b’s, depending upon 
whether double or triple mill motors 
are used. The c.b’s have an inherent 
instantaneous overload setting of three 
times full-load in either direction and are 
backed up by a normal and an inverse- 
time relay having lower settings. 

Various protective devices are pro- 
vided for stopping the mill in an emer- 
gency, the speed and sequence of shut- 
down depending upon circumstances. 
Thus, for instance, any overload will 
trip the breakers and apply dynamic 
braking. In the case of a hot bearing, 
on the other hand, rolling is permitted 
to the end of a coil, but the mill cannot 
be restarted again until the fault is rec- 
tified. The protection system includes 
comprehensive alarm and annunciator 
panels, indicating faults and giving warn- 
ing of incipient causes of breakdown. 


Abbey Works Cold Mill 

Commissioned in 1959, the 56 in. four- 
stand cold reduction mill at the Abbey 
Works of the Steel Company of Wales 
is typical of a modern high-speed instal- 
lation. It can produce 700 tons/hr to 
1,000 tons/hr steel sheet in the gauge 
range 0:016 to 0-062, supplying not only 
material for the car body, domestic 
appliance and sheet galvanising indus- 
tries, but also electrical steels for machine 
and transformer manufacture. 


Main drives consist of two 1,750 h.p. 
motors for the first stand of the mill 
and three 1,667 h.p. motors for each 
of the remaining drives. The coil wind-up 
reel is powered by two 1,250 h.p. motors. 
There are two main Ward-Leonard m.g. 
sets, each comprising six identical 
1,400 kW, 600 V d.c. generators driven 
by a 11,600 h.p. synchronous motor. 
Control of the m.g. sets is from a central 
room giving a view of the machine room 
and containing supervisory panels for 
monitoring circuits involved. A feature 
of the stand control wiring is the use 
of groups of four 6 in. conduits to carry 
it to each stand. The wiring is terminated 
on the underside of the stands, safe from 
mechanical damage and contamination 
of soluble oils. 


Universal Beam Mill at Lackenby 

First of its kind in operation in the 
UK, the universal beam and structural 
mill at the Lackenby works of Dorman 
Long Ltd. is capable of rolling not only 
a wide range of wide-flanged beams and 
columns, but also the complete range of 
British Standard sections. It has a 
designed maximum output of 10,000 tons/ 
week and can handle beam sections up 
to 36 in. by 164 in. by 260 Ib/ft. A 
noticeable difference between a mill of 
this type, and the cold reduction tandem 
mill described earlier, is the greater com- 
plexity of mechanical handling facilities 
and associated auxiliary drives. At one 
end of the mill these are required for the 
transport and processing of hot billets, 
each weighing up to 20 tons, At the 
other end, finished sections have to be 
cut to length, straightened and stacked 
prior to dispatch. In addition, for each 
run of any particular size or section, 
rolls on each of the various mill stands 
have to be changed to suit. 


Iigner Reversing Drives 

The mill as a whole is made up of 
four individual units, each carrying out 
specific rolling functions. For the pre- 
paratory stages of the rolling process 
there are the blooming and breakdown 
mills; these are followed by a roughing 
mill and, finally, a finishing mill, Unlike 
the tandem mill, each of these is a revers- 
ing mill supplied by its own Ilgner set. 
In the case of the blooming mill, the 
Ilgner set is made up of four 1,600 kW, 
500 V generators, coupled to a 200,000 
h.p./s flywheel and driven by a 6,000 h.p., 
11 kV synchronous motor. The blooming 
mill itself is driven by twin 4,000 h-p., 
r.m.s. 1,000 V motors having a speed 
range of +0-40-90 r.p.m. Drive motors 
for the roughing and finishing mills are 
identical, each having a twin armature 
with commutators at either end. They 


have individual armature ratings of 
4,000 h.p. rms. 400 V at +0-65-160 
p.m. 


In addition to the main drives on the 
beam roughing and finishing mills, there 
are the edger drives, each consisting of 
a twin 1,350 h.p. r.m.s. 800 V motor 
having a speed range of +0-125-310 
r.p.m. In the case of each of these mills, 
main drives are supplied by three out 
of four of their respective Ilgner set 
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generators, the fourth generator supply- 
ing the edger drives. 


Auxiliary Drives 

Auxiliary drives cater mainly for the 
various roller tables associated with 
different mill stands. To match the fast 
reversal times of the main mill drives, 
Ward-Leonard control has been adopted 
for these auxiliaries, and also for the 
manipulator and screw-down motors. 
These motors are 230 V d.c. mill type, 
supplied from motor generator sets. For 
the blooming mill auxiliaries there are 
two m.g. sets. Each set comprises a 
1,000 h.p. 2,750 V synchronous motor 
driving eight direct coupled generators 
at 1,000 r.p.m. The use of two m.g. sets 
provides a safeguard against possible 
generator failure. If a generator on one 
set fails the drive connected to it can 
be switched over to the corresponding 
generator on the second m.g. set. 

Remaining auxiliaries requiring variable 
speed drives are catered for by 230 V d.c. 
compound wound motors with 75% 
series and 25% shunt. The majority of 
these drives incorporate dynamic braking 
and are varied by three-step master con- 
trollers. 


Control 

Control of main and edger drives is 
carried out for each mill trom one or 
two pulpits, depending on the section 
being rolled. Pulpits house BISRA-type 
master controllers for adjusting the 
screw-down and manipulators. Various 
adjustments to be made for each pass can 
be preset on one of two “slider boards” 
in the pulpit and put into effect auto- 
matically at the press of a button. The 
main drive control equipment incorporates 
magnetic amplifier and amplidyne regula- 
tors for quick response, together with 


motor and generator current limiting 
protective devices. If these limiting 
devices are unable to deal with an 


abnormal overload an additional relay 
will cut out motor and generator excita- 
tion. A final safeguard is provided by the 
c.b. trip. 

For the roughing and finishing mills, 
the control allows for speed matching of 
main and edger motors, and also com- 
pensates for the effects of possible un- 
matched edger rolls. 


Crane Drives 

Cranes pay an important part in the 
working of the mill. Motors used are all 
230 V d.c. totally enclosed series motors 
having a one-hour rating. Series control 
is employed for traverse and travel 
motions with series resistance control for 
hoisting. Dynamic braking is made use 
of during lowering. Control of the 
various motions is effected by master 
controller and contactor panels except 
for motors below 20 h.p., when drum 
controllers are used. 

Forming a category on its own is the 
drive used for each of the two hot saws 
installed in the mill. This is a 500 h.p. 
2.750 V, 1,350 r.p.m. wound rotor induc- 
tion motor. It has a ballast resistance 
in the rotor to give 10% slip at full load 
with provision for 230 V d.c. injection 
braking. 
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News the Week 


First Domestic Block Storage Heater 


Purchase Tax Question Brought to a Head 


THERMODARE (Great Britain) have produced the first block storage heater 
designed specifically for domestic use, arousing considerable speculation on 
the purchase-tax position. With its smart styling the new heater is regarded 
as a quite different product from its commercial cousins and executives of 


Thermodare are confident that the move 


will not 
exemption of this form of heating for 
industrial and commercial purposes, 


even if domestic versions are not granted 
an exemption. The recent answer to a 
question in the Commons by Mr Selwyn 


Lloyd that he could not give a purchase- 


tax exemption to something which did 
not exist was taken by Thermodare as 
an open invitation to market a domestic 
model. GEC also are known to be 
interested in the domestic application, 
but have declined to make any statement 
about their plans at this stage. At the 
EDA sales conference recently, Mr 
W. J. Bird, a GEC director, said he 
would like to see his company go ahead 
and manufacture domestic block storage 
heaters, with or without tax exemption. 

Discussions have taken place between 
Thermodare and a representative of the 
Customs and Excise Department this 
week, but as things stand at present the 
domestic heaters are subject to 25% 
purchase tax. Representations for tax 
relief are likely to be made through the 
Electricity Council. Executives from 
several area boards who visited the 
Dublin factory where Thermodare are 
making the heater are understood to 
have been impressed with the product 
and to have promised to support a 
move for tax exemption, in view of the 
desirability of increasing off-peak load. 

Thermodare’s retail price of £22 10s 6d 
includes a provisional £3 15s 6d for 
purchase tax, as well as delivery into 


English Electric stop 


making induction heaters 


ENGLISH ELECTRIC have ceased to 
make radio-frequency induction heaters, 
since the space given to this activity 
at Kidsgrove works was required for 
expansion of computer and data process- 
ing control gear manufacture. From 1 


June, Delapena and Son Ltd., of Chel- | 


tenham, will take over the servicing of 
existing EE radio frequency induction 
heaters, and will stock the spare parts 
which EE will provide. A maintenance 
contract scheme which Delapena will 
shortly introduce for their own equip- 
ment will be offered to users of EE 
induction heaters also. 


jeopardise the purchase-tax | 


the home. The new heater, which has 
passed EDA’s test, is being launched at 
the Electrical Engineers Exhibition this 
week. Thermodare are ready to fulfil 
orders forthwith. Other details and a 
picture of the heater appear on page 487. 


INDIA INCREASES DUTIES 


INCREASES in the ad valorem rate of 
duty on a wide range of electrical goods, 
to take immediate effect, are among 
modifications in India’s customs and 
excise duties being imposed by the 1961 
Finance Bill. For switches (excluding 
switchboards), fuses and other current- 
breaking devices, for up to 10 A, 250 V, 
regulators for motors consuming less 
than 187 W, insulated copper wires and 
cables (each core being less than 8-0645 
sq mm) and line insulators, the UK 
Preferential rate of 30% ad valorem is 
raised to 40%, and for other countries 
to 50%. Similar increases apply to elec- 
trical instruments and certain other 
apparatus and appliances. The duty on 
other control gear, wires and cables, and 
transmission line insulators is raised 
from 10% to 15%. 

A 100% duty is imposed on nichrome 
and other electrical resistance wires and 
strips. Other new excise duties include 
20% ad valorem on air conditioning 
machinery, wireless receivers (including 
transistor sets), and refrigerators and 
parts thereof. 


Tilbury Order for G.E.C. 


FOUR 350 MW tturbo-alternators are 
being ordered from GEC by the CEGB 
for Tilbury “B” power station. Two of 
the sets are scheduled for commission- 
ing in 1965, the other two in 1966. All 
will be tandem-compound machines, with 
steam conditions at.t.s.v., 2,300 Ib/sq in., 
1.050°F, with reheat to 1,050°F, and 
exhaust at 28°9 in. vacuum. 

Generation will be at 20 kV in alter- 
nators having hydrogen cooled rotors 
and water-cooled stator windings. Value 
of the order is placed at more than 
£8 million. 


RETAILERS ACQUIRED 


A CHAIN of 21 radio, TV and domestic 
appliance retail shops operating in the 
Manchester area by Mellors (Manchester) 
Ltd. under the style of “Ready Radio” 
have been purchased by the Cranleigh 
group for £300,000. That sum is to be 
made up by £175,000 in cash and 
£125,000 in Cranleigh’s 64% Redeemable 
Preference shares, which are to be 
created. Net assets of Ready Radio, at 
book value, amount to £200,000 and 
estimated net profits, before tax. for the 
current year are estimated at £60,000. 


Housecraft Conference at Harrogate 


SOME 300 electrical housecraft advisers 
and demonstrators will attend the 27th 
annual conference organised jointly by 
EDA and the Electrical Association for 
Women, to be held at Harrogate from 
18-21 April. Mr T. E. Daniel, chairman 
of NWEB, will give the opening address. 
This will be followed by a programme of 
speakers and films on various aspects of 
demonstration, lighting, kitchen practice, 
and domestic products. 


Boards’ Appliance Sales in Doldrums 


JANUARY is normally regarded as a 
poor month for sales of major electrical 
appliances, and the latest statistics of the 
area electricity boards in England and 
Wales, tabulated on right, show little 
change in this respect. Sales of cookers, 
for instance, at 25,047, although a little 
above those of a year ago, are over 
4,000 down on the December figure. 

The jump in refrigerator sales may be 
largely due to the selling off of 1960 
models at reduced prices, a scheme in 
which several of the boards participated, 
and although washing machine sales 
were down compared with a year ago 
the total of 8,751 is the best since 
October. 

Sales by area boards represent only a 
part of the total sales for the country. 


| Sales in Sales in 
| month ended 12 months ended 
| 31 Jan., 1961 31 Jan., 1961 
change % 
over change 
corres- | over 
| Total | ponding} Total | previous) 
period 12 
of | months 
1960 | 
Cookers |25,047 | + (341,100 | + 12 
Water | | 
Heaters: | 
immersion | 9,455 | +197 | 193,998 + 2-4 
Storage ... | 4,766 | — 25 | 67,291 | +104 
Washboilers | 4,847 | + | 56,0% —I50 
Washing | 
Machines... | 8,751 | —31-2 | 107,154 | —33-4 
Refrigerators | 6,419 | +479 | 141,369 | —148 
Clothes 
Dryers 7,893 | —265 55,113 | ma 
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ELECTRIC TRAINS RUN AGAIN 


SUBURBAN railway electrification schemes in London and Glasgow reached a 
further stage this week. Full electric services were resumed on the Liverpool St to 
Chelmsford line after a six-month break. During this time a diesel shuttle service 


was run between Shenfield and Chelms- | 


ford while this 94-mile section was being 
converted from 1-5 kV d.c. to 25 kV acc. 
The next stage is to electrify the line 
from Chelmsford on to Colchester, to 
link with existing electric services 
between Colchester and Clacton. This 
work is now going ahead and is expected 
to be completed some time next year. 

In Glasgow, technical trials have 
begun of the trains withdrawn from 
service in December following several 
explosions in the transformers. A 
detailed report on the failures is awaited 
from the MoT. 


Sign makers’ campaign 
A BOOKLET illustrating the aesthetic 
effects which can be achieved by well- 
designed illuminated signs is being dis- 
tributed to all local authorities and town 
planners in the UK by the Electrical 
Sign Manufacturers’ Association. Copies 
will also go to some architects and MP’s. 
Several of the examples of imaginative 
signs are taken from the Continent, and 
the booklet said that local authorities in 
this country have always tended to dis- 
courage similar treatment. Collaboration 
between architect and sign maker at the 
drawing board stage produces the best 
results, it is contended. 


OFFICIAL PUBLICATIONS 
Lloyd’s Register of Shipping. Report 
for 1960 (see page 498). 
UKAEA Health and Safety Code. 
Site emergency control. 


Board denies price cutting on 


contracts 


PRICE cutting by South Western EB 
for wiring contracts at Bridport has been 
alleged by a local contractor and denied 
by SWEB’s district manager at Crewkerne, 
Mr H. D. Weeks. The contractor, Mr F. 
Brimson, proprietor of Household and 
Commercial Services Ltd., Bridport, said 
at a meeting of the town’s Chamber of 
Commerce last week that the Board had 
undercut by £100 the lowest estimate 
for wiring West Bay Pavilion, and to 
gain a council house contract had dis- 
counted £40. He also accused some local 
traders of giving unfair discounts. The 
Chamber agreed to take action on the 
allegations concerning SWEB as soon as 
Mr Brimson produced evidence. 

Mr Weeks later declined to comment 
on the two specific instances mentioned 
by Mr Brimson. He added: “As a Board 
we are in close touch with the electrical 
contracting associations and we main- 
tain a proper price structure. I certainly 
would not agree that we have departed 
from this policy in any way. We do not 
price cut.” 


1962 B.E.P.C. 
The 1962 British Electrical Power 
Convention will be held at Brighton 
from 4 to 7 June, and programme 
timing is expected to be as for this 
year. President-elect is Sir William 
McFadzean. 


Chilterns radio station 


A POST Office radio station, with a 
250 ft high tower, is to be erected at 
Stokenchurch, Bucks, on land to the west 


of the A40 road. There will also be @ | Normal water is used as both coolant 


75 ft sq and 13 ft high building. The 
scheme was the subject of a public 
inquiry last January, and the Government 
have now agreed to use of the site, 
which was recommended by the inspector 
because of technical considerations and 
having the smallest effect on the land- 
scape. Primarily intended for defence 
purposes, the station will also have civil 
uses. 


AEI-Birlec Venture in Australia 


AEI-BIRLEC LTD. of Birmingham are 
rearranging the manufacture of their 
furnaces in Australia. Since 1952, these 
have been manufactured under licence 
by Major Electric Furnaces Pty. Ltd. of 
Melbourne; now this agreement will 
terminate and the two companies will 


jointly form a new company to be known | 


as Birlec-Major Pty. Ltd. 

The new company will manufacture 
every type of electric and gas fired 
furnace, for heat-treatment and melting 
processes, at present built by Birlec and 
their associates in the UK. In addition 
to serving the Australian market, Birlec- 
Major will sell their products in New 
Zealand and S.E. Asia. 
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Nestor in operation 
LATEST of the UKAEA reactors to go 
into operation is NESTOR, a 10 kW 
reactor at Winfrith Heath, which will act 
as a source of neutrons for sub-critical 
assemblies of nuclear fuels and modera- 
tors. Reactor core, control gear and 
instrumentation were designed and in- 
stalled by Hawker Siddeley Nuclear 
Power Co., who modified their Jason 
reactor design to permit up to five sub- 
critical assemblies to be driven simul- 
taneously by the reactor. 

The UKAEA statement says “this con- 
cept represents a major advance in the 
use of a reactor as a neutron source.” 
NESTOR uses an alloy of highly 

enriched uranium and aluminium in the 
form of aluminium-clad plates arranged 
in an annulus around a graphite cylinder. 


and moderator. 

The reactor gives a thermal neutron 
flux of 10" neutrons/sq cm/sec in the 
centre of the core and up to 10° neutrons/ 
sq cm/sec in the sub-assemblies. 


Office building design 


EXPERIENCE in the use of recent office 
buildings is to be analysed through a 
survey taken by the Central Office of 
Information on behalf of DSIR, Mr D. 
Freeth, Parliamentary Secretary for 
Science, told MPs last week. The 
Government thinks that a great deal 
more information is needed on such 
subjects as heating, lighting, ventilation 
and noise reduction. 


Public speaking finals 
FINALS of EDA’s public speaking com- 
petition will be held at the Connaught 
Rooms, Great Queen St, W.C.2, on 10 
and 11 May, begining at 10 a.m. Thir- 
teen women will speak on the first day 
and 12 men on the second. Entries this 
year were a record at just | over 300. 


SOUTH AFRICA PREFERENCE 
EXPECTED TO STAY 


SOUTH Africa’s withdrawal from the 
Commonwealth is not expected to reduce 
the tariff preferences between the two 
countries under bi-lateral trading agree- 
ments. Broadly speaking, Britain enjoys 
a 5% preference for most types of heavy 
electrical equipment. Even with this 
advantage, UK exports to the Union of 
generating sets, transformers and other 
heavy apparatus fell from £26°8 million 
in 1959 to £21-3 million last year, due 
partly to greater Swiss and West German 
penetration of the market. 

On the domestic side, the UK receives 
no preference for the most part. In fact, 
for washing machines there is an “anti- 
dumping” duty levied against UK goods 
alone at the discretion of the Union 
Government to protect local manufac- 
turers. The relative duty position is set 
out on the right. 


Duty Levied by South Africa 


U.K. | 


Other 
Type of equipment goods| countries 

Power and transmission | free | A 
Insulators | free | 
Motors 
3 ph., 1-350 h 15% | 20% 
Others ... free 5% 
Transformers: 
5-2,500 kVA with max. | 
37.5 kV 15% 20% 
Others . free | 5% 
Cables: | j 
copper wire and flex ... ae 


5% 
paper ins. lead covered | ree | 25 cents/100 Ib 


rubber ins. lead covered | free a | 378 cents/100 Ib 
ins. and | 
braided free cents/100 Ib 


DOMESTIC EQUIPMENT 


Plugs, fittings free | 5% 

Refrigerators | 158% | 

Vacuum cleaners | free 5% 
15 


Washing machines... 15% | lo 


| 
| 
| | 
| | | 

| 
| 
| 
| 
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COOK STRAIT SCHEME GO AHEAD 


NEW Zealand is to make an early start on the plan for a 500 kV d.c. trans- 
mission and a submarine cable between North and South Islands. The NZ 
Government announced last week that it had ordered an immediate start to 
the project, which is estimated to cost £18°8 million, with completion in prospect 
for 1965. (A full description was given in the ELecrricaL Times, 14 April, 1969.) 


Background to the scheme is the short- 
age of hydro power resources in North 
Island. In 1957 a New Zealand report 
recommended transmitting 600 MW from 
Benmore generating station in the South 
Island to a substation at Haywards in 
the south of North Island. Three schemes 
were suggested, 400 kV ac. with a 
110 kV a.c. submarine crossing; 400 kV 
acc. with a 500 kV d.c. crossing; and 
500 kV d.c. from Benmore to Haywards. 
In 1958 the British consulting firm of 
Preece, Cardew and Rider were asked 
to prepare a comprehensive report. 


They concluded that the h.v. dic. 
scheme was the most economic and simplest 
of the possibilities. Its cost was estimated 
at £18°8 million as against £28-3 million 
for the a.c. scheme, and £25-4 million for 
the a.c./d.c. scheme. The NZ Government 
has now accepted the h.y. d.c. scheme. 


The 500 kV d.c. line will operate at 
250 kV to earth and will be about 335 
miles long. The cable crossing is likely 
to be about 25 miles in length; and 
there will be another 25 miles of o.h. 
line on the North Island joining the 
cable terminal to the Haywards sub- 
station. The consultants report estimated 
switchgear at Benmore as costing £0°4 
million, transformers and _ converting 
equipment £1:17 million and the over- 
head lines £6 million, with £8-9 million 
for two submarine cables and one spare 
cable. Inverter equipment at the Hay- 
wards terminal was estimated to cost 
£6°7 million. The total included 10% 
allowance for contingencies. 

BICC (Submarine Cables) Ltd. under- 
took trial work with submarine cables 
in the tidal difficulties of Cook Strait, 


— = 
To Whakamarus)! 
and Auckiand Pea 
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and reports suggest that they will be 
asked to undertake a reappraisal of the 
design of cable to improve its ability 
to withstand abrasion and corrosion. 


Office Lighting Week 


ANTICIPATING the new office lighting 
regulations, which are expected to come 
into force next January, the British 
Lighting Council, with the co-operation 
of their members, are planning an Office 
Lighting Week from 23 Oct. to 28 Oct. 
next. In addition to organised local meet- 
ings by BLC regional engineers, special 
window displays are being arranged with 
electricity boards, electrical contractors 
and retailers, in addition to extensive 
advertising by manufacturers. 


Supply near Airfields 


IS it unfair that electricity authorities 
should have to meet extra costs for dis- 
tribution near airfields? Sir John Mait- 
land. MP for Horncastle (Lincolnshire), 
thinks so. He pressed his point on the 
Secretary of State for Air in the House 
of Commons last week. Sir John’s com- 
plaint is that the funnel restrictions on 
development near aerodromes creates 
“increased difficulty and expense to the 
local electricity authorities in carrying 
out their duty to provide electricity.” 
Answering this complaint, the Air 
Minister was adamant that it is estab- 
lished practice in such cases, that extra 
expense should be borne by the second 
comer to the area—and so it was not his 
department’s job to assist financially or 
otherwise, the supply authorities. He 
remained unconvinced by the argument 
that the houses are often in position 
before the aerodrome and that the elec- 
tricity, which comes after the aerodrome, 
is incidental to the houses. Sir John Mait- 


land failed to sway him with an appeal 
“to put this injustice right even though 
it has been going on for a long time.” 


Some of the nine 
275 kV air-blast 
circuit-breakers 
for the Strathaven 
switching station 
of the South 
of Scotiand 
Electricity Board, 
being assembled at 
the ebburn 
works of A. 
Reyrolle and Co. 
Oneofthe 
breakers was 
short-circuit 
tested for a rating 
of 7,500/10,000 
MVA. Five similar 
breakers are to 
be supplied to 
Windyhitlt 
substation 
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All-electric pool at Manchester 


A £275,000 swimming pool opened at 
Wythenshawe, Manchester, recently is 
all-electric, including the pumping, filtra- 
tion and heating of the water for the 
pool, which is kept at 74°F. Space heat- 
ing is a combination of embedded floor 
warming and a hot air ventilation system, 
calculated to maintain even temperatures 
and eliminate condensation. Simon 
Carves were the main contractors for 
the whole project. Installation of the 


| electrical equipment was carried out by 


| through 
| temple. 


N. G. Bailey (NW) Ltd. 


Future for Electrical 
Anaesthesia 


FOLLOWING a second successful surgi- 
cal operation under electrical anaesthesia, 
medical authorities in the US are hope- 
ful that “electronarcosis,” as it is some- 
times called, has an important future. 
The world’s first case took place in the 
US only last January (this was reported 
in the ErecrricaL Times on 19 Jan.). 
Anaesthesia is achieved by numbing the 
patient’s brain with a 700-cycle signal 
electrodes placed each 
Several important advantages 
are claimed over conventional anaes- 
thetics, including immediate recovery 
once the current is turned off and the 
absence of after effects. The journal of 
the American Medical Association re- 
ports that in each case the patient was 
“asleep” within 15 seconds and re- 
mained anaesthetised for half an hour. 
The apparatus is said to cost only $150, 


| but much work remains to be done be- 


fore electronarcosis is used on a wide 
scale. 


DISPLAY WINNERS 


NORTHWICH service centre was Class 1 
winner in MANWEBs spring window dis- 
play, based this year on the home 
laundry theme. Class 1 is for service 
centres of any size. The Class 2 award, 
for centres with no more than three 
assistants, went to Kirkby, while Class 3, 
for one-man centres, was awarded to 


Middlewich. All service centres in the 
area, totalling more than 70, participated. 


| | 
BENMORE ¢ SOUTH | 
SLAND 
Roxburgh 
— 250kV dc line 
— 220kVac lines | 
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Lloyd’s Afloat and Ashore 


CONTINUING advance in use of a.c. distribution for auxiliary systems in 
ships is underlined in the annual report of Lloyd’s Register of Shipping for 
1960—the society’s bicentenary year. Out of 665 new ships registered by the 
society, 184 had a.c. auxiliary installations; of these, 99 were oil tankers. 
The current year should see a new edition of the electrical rules for ships. 


Electrical systems in new ships using 
a.c. are analysed in the report in terms 
of type of ship and capacity of installa- 


tion. The results are as follows: 
No. Capacity of 
with insta‘lation, kW 
Type of ship | we. 
| systems | Aver- | Maxi- | Mini- 
age (mum mum 
Orecarriers ... | 8 850 | 1,050 | 500 
Refrigerated cargo i 
ships... 775 | 1,760 | 400 
Other dry cargo 
ships... 665 | 1,400 140 
Oil tankers: } 
(a) with 2 large 
turbo-gen. + || 
aux. diesel-gen.| 63 1,300 2,150 | 900 
(b) with diesel- | 
gen. only 650 1,200 100 


It was found that most ships other 
than oil tankers had diesel generators 
only, the usual number being three. 

In the middle of 1960, out of 1298 
million tons g-oss of shipping registered 
with Lioyd’s, 5-2 million tons had turbo- 
electric main propulsion, and 0°5 million 
tons diesel-electric pro 

Lloyd’s has for long conducted an 
extensive land practice in engineering 


Batti-Wallahs’ Ladies’ Night 


True to their marine traditions, the 
Batti-Wallah’s upheld their reputation by 
providing a gay evening for their ladies 
last Friday. Dinner at the Connaught 
Rooms was followed by a cabaret and 
dancing, but the President, J. S. A. 
Bunting, Esq., M.c., stole the evening by 
singing his response to the toast of the 
Society made by J. Temple Hazell, M.B.£. 


North East reaches rural target 


NORTH Eastern EB has reached 85% 
rural electrification two years ahead of 
schedule. To mark the occasion, supply 
to High Holms Farm, near Hexham, was 
formally switched on by Mr R. Speir, 
M.P., recently. Mr T. M. Ayres, who 
recently retired as chairman of NEEB, 
was present. 


| inspection, and this has been extending 
rapidly of late, notably in the nuclear 
| field. 


It extends to nuclear equipment 
being built in Britain for Italy and 
Japan. Water turbines for hydro-elec- 
tric schemes are also being inspected in 
Europe on behalf of overseas supply 
administrations. It is a reflection of 
the work of the land inspection depart- 
ment, that 10,000 strain gauges are used 
annually by Lloyd’s surveyors. To meet 
the need, new rapid methods of encap- 
sulating the gauges have been set up 
on a production basis. 


“Spirit of Electricity” 
| THE longest piece of modern metal 


sculpture in Britain was hoisted into | 
place on the side of Thorn Hse, London | 


headquarters of Thorn Electrical Indus- 
tries Ltd. last Sunday. Eighty ft tall and 
weighing 6 tons, the bronze sculpture is 
a symbolisation of “The Spirit of Elec- 
tricity,” based upon the appearance of 
an electric lamp filament. 
assembly will take several days and 
floodlighting devices are to be installed, 
after which a ceremonial switch-on is 
planned. 


Present policy regarding technical col- 
leges recognises four types—colleges of 
advanced technology, regional colleges, 
area colleges and local colleges. There 


and these are being developed as centres 
that work exclusively at university 
level. At the other end of the scale come 


Modernised 
Showrooms 
at Cardiff 


A view of the 
newly modernised 
lighting showrooms 
at the Cardiff 
premises of the 
General Electric 
Co., which were 
officially ovened 
last Thursday 


Complete | 


are nine colleges of advanced technology | 
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Arc Furnace Order 


AEI is to make the transformers for 
the two steel-making arc furnaces to be 
installed at English Steel Corporation’s 
Tinsley Pk works. The arc furnaces, each 
of 100 ton capacity, were recently 
ordered from Birlec-Efco, who in turn 
have ordered two 35 MVA transformers 
from AEIL. The transformers will operate 
on a 3 kV three-phase 50 cycle supply 
and will transform this voltage down to 
a range of furnace voltages. Resistor- 
transition tap changers will permit varia- 
tion on load of the furnace voltages. 


Instrumentation in Industry 


THE advantages which may be obtained 
from improving instrumentation in most 
industries are outlined in a new booklet 
“Instruments in the Factory,” just pub- 
lished by the DSIR. Compiled by Dr J. 
Thomson, director of BSIRA, the 
booklet (available free) describes some 
of the most simple types of instruments, 
such as thermostatic controls, smoke 
detectors and flow meters. 


Exporting Scientists 
ALTHOUGH complete statistics are not 
available the Government estimates that 


_ about 2,000 British scientists and tech- 
| nologists leave the UK every year and 
| about 1,000 enter the country. The net 


loss of 1,000 relates to an annual output 
of about 18,000 people in these cate- 
gories; and part of the loss consists of 
Commonwealth students returning home 
after taking higher degrees. 


Technical College Classification 


THE list of regional technical colleges in England and Wales is to be revised, says 
the Minister of Education in a circular (reference 3/61) to local education authorities. 
Up to 1959, regional colleges were, in effect, those receiving special grants for 
courses in advanced technology. That test is no longer applicable because colleges 
of advanced technology have been established. 


1,300 local colleges which concentrate 
on work up to ONC level. Between these 
two clear-cut categories there are nearly 
200 technical colleges engaged in some 
measure of advanced work. 

Under the new arrangement, no college 
will be designated as a regional college 
unless the Minister of Education is satis- 
fied that it can develop new advanced 
full-time and sandwich courses and work 
at diploma, external degree and possibly 
post graduate level. 

Four criteria will be laid down: 

(a) there is a sufficient volume of 
advanced work, and facilities for re- 
search; 

{b) the 
adequate; 

(c) the premises are suitable; 

(d) the arrangements for the govern- 


staffing arrangements are 


| ment of the college are adequate. 


Circular 3/61 expands these require- 
ments and the Minister intends to discuss 
with local education authorities and 
regional advisory councils college desig- 


| nations in the revised list. 


| 
a 
| 
: 
| 
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DEFENDING THE HYDRO BOARD 


THERE was no lack of speakers to proclaim the successes of the North of 
Scotland Hydro-Electric Board when the House of Lords debated electricity 
supply in Scotland last week. Nor was there a shortage of peers arguing against 
amalgamation with the South of Scotland EB, which the committee, announced 


last week, is to consider. 

The debate ranged widely and showed 
much appreciation for the HEB’s work. 
Much emphasis was placed on the “fairy 
godmother” clause in the _ Board’s 
statutory duties—its function of collabo- 
rating in the social and economic better- 
ment of the sparsely populated area it 
serves. One aspect of this was picked up 
by the Government spokesman Lord 
Craigton, in his reply to the debate. 
After confirming that the recently 
appointed departmental committee of 
inquiry into electricity in Scotland would 
have the power to recommend an amal- 
gamation of the Scottish electricity 
boards, he added that they would also 
be able to tackle the question of a direct 
national subsidy for rural connection in 
Scotland. It thought that the committee 
might be expected to consider the extent 
to which electricity supplies should be 
obtained from the various types of power 
station possible, 

Lord Citrine figured prominently in 
the debate. He argued that if there was 
to be an inquiry—and he showed clearly 
that he was against it—then the questions 
should not be omitted, should there be 
any Scottish boards at all, rather than 
one Great Britain generating board? But 
he felt the new committee “with only 
one really outstanding electricity man 
amongst the whole lot,” was not right 
to advise on such a question. 

Lord Citrine’s contribution included 
some notable remarks on matters of 
electrical interest. “What is the value of 


First claim against U.S. 
price fixers 


A CLAIM of $12 million damages for 
overcharging on circuit-breakers alone 
against the major electrical manufac- 
turers convicted of price fixing would 
seem to have dashed the hopes of the 
US business community for a more 
lenient interpretation of anti-trust laws 
under the Kennedy administration. Nor 
is this all, the Government estimates that 
overcharges during the conspiracy were 
roughly 40%. If this is taken as a prece- 
dent by private firms, claims could be 
on a vast scale, as they can sue for triple 
damages. 

The present claim, the first of many 
threatened when the convicted companies 
received their sentences last month (see 
the ELEctRICAL Times, 16 Feb.), involves 


| appointing competent people carefully 


five companies, including General Elec- | 


tric and Westinghouse. On behalf of the 
Tennessee Valley Authority, the Govern- 
ment is claiming triple damages, and for 
other Federal Agencies, single damages 
under the Clayton 
damages under the Fair Claims Act. The 


total of all sales during the period of | @ 


Act and double | 


the price ring is estimated at $7,000 mil- | 


lion. 


selected by the Minister, and then very 
shortly after they have got to work and 
when their schemes are beginning to 
mature to hold various inquiries . . . to 
give different kind of judgment on prob- 
lems with which the Board by their 
experience are better equipped to deal?” 
Again, “I have not the slightest doubt 
that there will be an acute shortage of 
coal in this country;” and on amenity, 
“suggestions that publicly spirited people 
deliberately desecrate the scenery tor 
some broad economic purpose is sheer 
nonsense.” 


New L.E.S. Code for interior 
lighting 

THE new IES Code (Recommendations 
for Good Interior Lighting) is to be 
introduced at a meeting of the Iluminat- 
ing Engineering Society at Savoy PI on 
11 April. HRH The Duke of Edinburgh 
has chosen the occasion to attend his first 
meeting as an Honorary Fellow of the 


Society, and will hear Dr W. E. Harper 
lecture on the purpose of the Code. 


Sizewell line approval 


THE revised route for the proposed 
supergrid line between Sizewell nuclear 
power station and Sundon, Beds, received 
general approval of the executive com- 
mittee of the West Suffolk Parish Coun- 
cils’ Association at its meeting last week. 
The members supported a request that 
the CEGB should be asked to press on 
with its research into the problem of 
interference with TV _ reception. The 
individual parishes concerned are being 
asked if they have any other representa- 
tions to be added. 


ALL-ELECTRIC 
MINE IN 
SOUTH WALES 
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_ Moray line inquiry 


OBJECTIONS to the route of a pro- 
posed 275 kV line between Beauly and 
Kintore were ventilated at a _ public 
inquiry held at Elgin recently. The objec- 
tions were based on loss of amenity and 
agricultural land. Mr W. Smith, con- 
sulting engineer, referred to the considera- 
tion of a number of routes for the line 
and, after a survey of Moray, he recom- 
mended the existing proposal of the 
North of Scotland Hydro-Electric Board. 
The latter’s chief wayleave officer, Mr 
T. Sydie, also considered the route would 
do the least damage to farm land and 
forestry. It had been approved by the 
Moray and Nairn Planning Committee. 
The district officer of the Forestry Com- 
mission said Altonside woodlands would 
be affected by the alternative route 
suggested by the objectors. 

For the latter it was maintained that 
the proposed route was over part of the 
best sporting facilities on the estate. Cost 
of erecting the line had been put at £14 
million, and the deviation suggested 
would add only £8,000, which it was 
suggested, was a very small sum. 


IRISH DILEMMA 


UNAUTHORISED use of electrical 
appliances by soldiers of the Irish Army 
living ni barracks is sending up the 
bills and causing concern to the authori- 
ties. The Eire Public Accounts Com- 
mittee stated that measures taken to 
control consumption had failed and that 
effective control could be achieved only 
by installing a meter for each of the 
married quarters. The Electricity Supply 
Board have declined to take over the 
lighting for the army’s married men and 
the Department of Finance will not 
sanction the installation of meters at 


public expense unless it is certain the 
saving to the State would be sufficient to 
justify the capital cost of purchase and 
installation. 


This new all-electric colliery at 
Cynheidre, Carmarthenshire, pro- 
s ducing anthracite, is claimed to be 
B the cleanest in Britain. As far as 
§ possible full mechanisation at the 


face is being utilised, one coal 
plough being seen on left. Road- 
way belt conveyors deliver coal to 
central loading stations. The main 
control room is show above. 


2 
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Be objectionable to boards 


BE objectionable to the South Wales 


Electricity Board over their apparent 
reluctance to place cable underground in 
certain National Park areas—that is the 
advice given to the Pembrokeshire 
National Park Committee by Mr H. 
Abrahams, secretary of the National 
Park Commission. He told the local com- 
mittee the only way to get better results 
was to make themselves as objectionable 
as possible over the Board’s applications. 
When it was pointed out that the Com- 
mittee might be accused of being 
obstructionists, he replied that it would 
not be the Committee holding up the 
schemes, but the electricity board. It 
was a form of blackmail, he added. 
The matter arose over a proposal of 
the Board to erect an overhead line to 
supply three summer bungalows at New- 
port (Pemb) and the local golf club. 
When the Committee suggested that the 
line to the latter should be placed under- 
ground, the Board omitted it from their 
scheme, it was stated. One member main- 
tained that an o.h. line would spoil the 
beautiful headland, and another spoke 
of apparent discrimination against Pem- 
brokeshire and some other counties. 


Christmas pay claim 


THE arbitration award concerning the 
pay in the electrical contracting industry, 
to which we referred last week, relates 
to any hours worked on Tuesday, 
27 Dec., not to Sunday, 25 Dec., it should 
be made clear. The ETU claim for 
double-time for that day was rejected, 
the NFEA’s interpretation for time and 
a half, plus a day off, being accepted. 
But next December, when Christmas Day 
falls on Monday, any hours worked then 
will be at double-time. 


THE WEEK 


“If this committee is examining these 
arrangements to see whether or not it 
is proper that there should be two boards 
or one board, can they leave out the 
question whether there should be any 
Scottish board?” . Lorp Crrring, 
speaking of the committee to investigate 
electricity supply in Scotland. 


“A government can exhort, bribe, sub- 
sidise, adjust taxes, in fact do anything 
to make it easier and more profitable to 
export, but it cannot compel either the 


| engineering was everywhere adequate. 
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PRICE cable metals 
other materials 
Figures quoted are the official prices ruling on Tuesday, March 21 
£ per | Weekly £ per | Weekly 
| ton | change £ ton | change ¢) 
COPPER, standard class A ZINC, virgin, min, 98% voty 
(settlement) | 2274 +3} (cash) 84 
” (3 months) ... 228) | +34 » __(3 months)... 834 | -I 
RUBBER, per ib. 
LEAD, refined pig. No. I, RSS. spot 26d | 
(cash) 67} +a cif, basis, ports. May 254d a 
» (3 months) . 684 +32 ARMOURING: 
TIN, refined, min. 99-78% purity Galv. Steel Wire (0-104 in.) . 664 
8214 +14 Mild Stee! Tape (0-04 in. 53° ale 
(3 months) . 823 4-2 NICKEL (home) ... 600 oe 
ALUMINIUM, ingots 99-99-5% 86 —_ MERCURY (76 Ib flask) . 69 na 
wire bars set x4 4x54") 1934 oo AMERICAN PRICES: 
BRASS Strip 63/37 .. Copper, electrolytic 29¢ 
SILVER (Troy oz) ... 794d — Lead. (New York) IIc = 


Price, now on overage, includes 


SCIENTIFIC PLANNING 


MANY questions about scientific policy were asked in the House of Commons 
last week when Mr Denzil Freeth, recently appointed “Parliamentary Secretary 


for Science,” 


answered oral questions for the first time. He told one MP 


his department was not satisfied that the volume and quality of research in 


benefit from more research. 

Mr Freeth thought that a basic prob- 
lem was lack of a tradition of research 
in engineering in many of the univer- 
sities. 

Later, he estimated that research ex- 
penditure in both UK and the USA 
(taking account of non-military research 
only) amounted to about 14% of the 
gross national product in both countries. 
“Without appearing complacent” he 
thought it was satisfactory that the UK 
did not seem to be behind in this respect. 

Answering another question about 


| translation of Russian and other foreign | 


| ing the heating blocks. 


| fer halls 


A NEW type of block storage heater, 
particularly suitable for use in village 
halls and other places where demand for 
heat is intermittent, has been developed 
by Eastern EB and its heating engineer. 
Mr L. Shepherd. A thermostat-controlled 
fan in the base blows air through in- 
verted U-shaped ducts in or surround- 
The insulation 


| and shape of the ducts prevent the hot 
air from escaping until it is needed. EEB 
and Mr Shepherd have a joint patent 
and a number of manufacturers are seek- 
ing licences. 


maufacturer to export or the overseas | 


consumer to buy.”’...W. A. WELLS, 
director Commonwealth Industries Asso- 
ciation, writing to the Financial Times. 


“We estimate that one quarter of the | 
people in Londonderry are burning coal | 


which has come from Britain by way 
of the Irish Republic.” ... NCB spokes- 
man. 


\ 


The storage heater for halls 


Some branches of engineering would 


language articles into English, Mr Freeth 
told the House that OEEC is in process 
of setting up an independent organisa- 
tion, the European Translation Centre, 
which is to translate into English, French 
and German from Eastern European 
languages. In the UK, the National 
Lending Library for Science and Tech- 
nology is collecting and making avail- 
able all published translations from 
Russian into English. 


News in Brief 


In the new Daily Mirror building, to 
which we referred on 9 March, Pirelli- 
jeneral Cable Works Ltd. supplied 435 
miles of v.ir., p.v.c. cable, 34 miles of 
mains cable and 45 miles of conduit 
plus conduit accessories. 

The Road Research Laboratory of the 
DSIR is holding open days on 3-4 May. 

Floodlighting of prominent London 
buildings by the Ministry of Works will 
start on | May and end on 29 Oct. 

Barrow -in- Furness Council have 
approved the erection of 32 flats with 
electric floor-warming in Carr La. 

Employees of Electrolux Ltd., of 
Luton, have now returned to a full five- 
day week. 

South Western Electricity Board are 
seeking planning approval for conver- 
sion of the Rectory at Bideford into new 
showrooms and offices. 

The 5,000th member of the Engineers’ - 
Guild was recently elected. 

A new 17-storey tower block to be 
built in Sauchiehall St, Glasgow, will 


| include showrooms for the South of 


Scotland Electricity Board. 

Annual reunion of employees of the 
former Edmundsons group is to be held 
at Criterion Restaurant, W.1, on 28 April. 


| Tickets from Mr F. T. Scribens, The 


| Electricity Council, 


Room 421, Winsley 


St, W.1. 


} 
| 
| 
] 
7 
4 
a 
i 
; 
fs 
. 


Electrical Times, 23 March, 1961 


OVERSEAS NEWS 


from our correspondents abroad 


CANADA 
Poor Year for CGE 


Net earnings of the Canadian General 
Electric Co. during 1960 fell 16% below 
the 1959 figure to $8°7 million. There 
was a rise in sales of under $4 million 
to $226,040,296, while the profit margin 
fell to 3-8 cents on the sales dollar, com- 
pared with 46 cents in 1959. Although 
demand for lamps and some types of 
industrial equipment remained at a satis- 
factory level during the year, the com- 
pany was hit by a decline in demand 
for domestic capital and consumer goods 
and also by heavy imports of Japanese 
electronics equipment. The company’s 
export sales rose appreciably last year. 


High Cost of Undergrounding 

Estimates by consultants put the cost 
of undergrounding lines in four main 
streets of Etobicoke at $10 million. The 
Hydro chairman said undergrounding 
would only be carried out where heavy 
load density made it an economical 
proposition. $330,000 has been allocated 
for undergrounding in the Prestige Com- 
mercial area and a further $1,570,650 
has been approved for line and sub- 
station construction this year. 


Tidal Scheme in Ten Years? 

The immense tidal scheme proposed 
for the Bay of Fundy, Nova Scotia, may 
be feasible in from five to ten years, 
said the general manager of NS Light 
and Power recently. Demand for elec- 
tricity is not sufficient to justify the 
project at present, especially at the high 
interest rates prevailing. The scheme, 
estimated to cost $206 million, would 
involve two dams, housing 50 generating 
units each rated 9 MW. Design work 
on the scheme may begin in two years, 
he said. It would involve dams 110 ft 
high and 6} miles long to utilise the tidal 
rise and fall which varies from 22 ft 
to 50 ft. 


Columbia River Scheme 

A recommendation by the BC Energy 
Board that ratification of the US- 
Canadian Columbia River Treaty should 
be withheld was criticised by the 
Justice Minister recently, according to 
a report. He said delay now might 
imperil the scheme, perhaps for ever, 
and added that none of the points made 
in the recommendations were new. One 
Commons Member said he was con- 
vinced the Government had acted with 
too great haste and hoped the plan 
would be revised. In their report, the 
Energy Board say that not enough en- 


gineering has been done to confirm the 
real cost of power available. They say 
the power demand may not be as great 
as expected and that there may, in con- 
sequence, be an unmanageable surplus. 
In addition, no substantial market is 
likely for power export before 1970, four 
years after first power would be avail- 
able from the scheme. 


Power for Alaska 


An economic study will begin this year 
on the feasibility of constructing a 
power station and dam at Rampart Can- 
yon on the Yukon River. A total of 
$325,000 has been approved for the 
study by Congress. Ultimately, it is pro- 
posed to build three dams across the river 
with a combined generating capacity of 
9,700 MW. Rampart Canyon promises to 
be the most suitable site and is estimated 
to be able to yield 4,700 MW. The 
proposed dam, with a height of 290 ft, 
would impound a lake of no less than 
10,000 sq miles. Rampart Canyon is 
756 miles from the mouth of the Yukon 
and about midway between the other 
two proposed dam sites at Kaltag and 
Woodchopper Creek. Although popula- 
tion is at present sparse in the vicinity 
of the site, power demand has grown 
rapidly over the past ten years and the 
development may provide a low cost 
power source suitable for exploiting the 
mineral resources in the region. 


MEXICO 


Turbine Contract for France 


A contract for four 173 MW water 
turbines has been awarded to Neyrpic 
of Grenobles, France. The turbines will 
be sited in the Infiernillo dam on the 
Rio Palsas, about 50 miles from the 
Pacific coast. Each turbine will operate 
under a 330 ft head and will have an 
overall diameter of 16 ft. Power from 
the dam will be utilised by the Mexican 
Federal Electricity Commission. 


PAKISTAN 


Loan for Sukkur Station 


Under the Colombo plan, Canada has 
allocated $5-1 million for construction of 
a thermal station at Sukkur in the Kaipur 
division. The scheme will be carried 
through by WAPDA at a cost of 
Rs5:35 crore and will comprise two 
12-5 MW generators running on Sui gas. 
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New Station for Quetta 


A site for the 15 MW new power 
station at Quetta has been selected about 
five miles away, adjacent to the village 
of Sheikh Manda. An overseas firm has 
already been appointed by WAPDA to 
design the project, which will be financed, 
in part, by a US loan of $60 lakh. Total 
cost of the station is put at Rs3-73 crore. 


INDIA 


Cambay Station Approval 

Construction of a 200 MW thermal 
station at Cambay has been approved by 
the Government of India. The station 
will have three turbo-alternators supplied 
with steam from boilers designed to 
burn coal, oil or gas. The station is to 
be built at Dhurwaran, near the Gulf 
of Cambay, at an estimated cost of 
Rs25 crore, Power demand in the 
Gujarat-Saurashtra area, which would 
be served by the station, has risen 
steadily over the past few years and, 
by 1965-66, is estimated to be 456 MW. 
Present firm capacity of the system in 
the area is only about 240 MW. 


Approval for Power Projects 


The Cambay scheme is one of seven 
power projects which have received 
approval by the Government of India for 
preliminary works. These schemes total 
more than 885 MW of generating plant 
and form part of the third plan. In 
Madras State are the third stage of the 
Kundah extension and the Mettur tunnel 
power project, totalling 240 MW. In 
Kerali, the hydro-electric station at 
Pamba-Kakki will generate 300 MW and 
a further 30 MW station is included 
under the plan at Khaperkheda in 
Maharashtra. The two remaining projects 
are a 504 MW thermal station at 
Naharkatiya in Assam and an extension 
to the Barauni thermal station in Bihar, 
having a capacity of 17 MW. 


JAPAN 
New Nuclear Plan 


Under a nuclear plan coming into 
force in April, the Japanese Government 
assumes responsibility for procuring 
nuclear fuel, training technicians, and 
reactor safety. The programme supersedes 
earlier arrangements and is based on con- 
formity with changes which have taken 
place at home and abroad. Under the 
programme, nuclear generation is expected 
to be 1,000 MW by 1970, by which time 
it is expected that costs of thermal and 
nuclear power will be comparable, and 
will rise to between 7,000 MW and 
9,500 MW by 1980. Construction work 
on a 3 MW experimental swimming pool 
reactor will begin late this year and the 
Calder Hall type, 166 MW station, at 
Tokai village, near Tokyo, is already 
under construction. A light water reactor 
of US design is also planned and Japan 
expects to launch her first nuclear 
powered ship between 1968 and 1970. 


Company Activities 


PART from the political shock of 

South Africa's withdrawal from the 
Commonwealth and the attendant cas- 
cade down in kaffir gold share values, 
the Stock Market in recent days has 
gathered in such a small harvest of 
happy headlines that the share indexes 
have had little option but to grow in the 
sun. Even Dr Verwoerd’s decision was 
shrugged off with only a 0-5 drop in the 
Financial Times industrial Ordinary share 
index. The car industry is making rapid 
strides in its recovery. The February 
trade figures show a welcome drop 
in imports of £15 million (seasonally 
adjusted) to £383 million and an adjusted 
“trade gap” of £65 million against £68 
million in January. Straightforward, 
recorded figures show a contraction in 
the gap from £61°5 million to £45 
million. Still not good enough, but en- 
couragingly on the road to salvation, 
was the market's verdict. 

More grist to the market's mill was 
provided by the Board of Trade’s figures 
showing continuing high retail sales and 
from the Ministry of Works which 
revealed record orders of £473 million 
obtained by the building industry in the 
last quarter of 1960. All this favourable 
news was sound stuff for stock markets 
to bite upon. 

Nor was the electrical industry with- 
out its headlines. The CEGB came out 
with another mammoth contract, this 
time for £33 million with £13 million of 
it going to C. A. Parsons to build four 
500 MW single-line turbo-generators, On 
the news the company’s £1 Ordinary 
shares moved up from 54s to 55s 3d, and 
then further ahead to close the week at 


56s 3d. English Electric, however, which 
recently received a £15 million turbo- 
generator contract, saw its shares ease 
back over the week from 40s 6d to 40s. 
After their sizzling rises over the past 
week or two, AEI found the going too 
hot and were cut back from 48s 6d to 
47s 9d, and likewise GEC from 39s 6d 
to 38s 6d. 


One main item of company news was 
the results of Philips Lamps which 
showed a 1960 sales rise of 14% but an 
increase in gross profit of around 164% 
at 862 million guilders (£86 million). The 
dividend, as already announced, is a 
same again 16%, but adjusting for last 
year’s 1-for-20 free scrip issue represents 
a bigger payment by 4 of one point. 
There is also to be another 1-for-20 
scrip issue, Sales are again expected to 
go ahead in 1961 but at a slower rate 
to break through the f1.5,000 million 
(£497:5 million) barrier, The directors 
say that the revaluation of the florin 
(guilder) will have no significant effect on 
the company’s financial position, but that 
activities and the profit margin will cer- 
tainly be influenced, although they hope 
only to a limited extent. With about 5% 
of Philips’ equity held in the UK, the 
fl.l0 shares, starting out the week at 
12%, slipped to 12} before the results and 
then regained ys at 127% by the close 
of the week's business. 


On Tuesday the Tenth Electrical 
Engineers Exhibition was opened at 
Earls Court. The accent is on exports 
and should bring good business for many 
British concerns. — From our City 
Correspondent. 


Bruce Peebles and Co. Ltd. 


A loss of £149,658 was incurred for 
1960 and there is no Ordinary dividend 
—that is the shock news from the 
directors. The previous year’s operations 
resulted in a profit of £46,896. Both 
figures are after charging depreciation at 
£86,864 (£56,600). After transferring 
£118,800 from general reserve (reducing 
that to £400,000), and providing £2,346 
for the preference dividend, there is 
£60,337 (£93,461) carried forward. There 
is no news on the possible merger with 
the Belmos Co., revealed last December. 
It is expected that Mr T. Coughtrie, the 
new chairman, will shortly comment on 
the company’s operations for the first 
quarter of 1961, and the future 


prospects. 


A. F. Bulgin and Co. Ltd. 

Net profit for the year ended 31 Jan. 
last is £112,920, which compares with 
£111,880 for the previous year. The divi- 

end is effectively raised by 34% to 40% 
for the year on capital as increased by 


a one-for-two scrip issue of “A” Ordinary 
shares. £10,000 (nil) is allocated to general 
reserve and £10,000 (£30,000) to plant 
replacement reserve. 


Bulpitts (Swan Brand) Ltd. 

For 1960 the group profit is £729,579 
(£758,971), which includes surplus on 
sales of investments amounting to 
£103,866 (£53,561). A final dividend of 
114% again makes the total 164%. 


Crofts Engineers (Holdings) 

With the group trading profit for 1960 
increasing nearly £50,000 to £1,179,182, 
the final dividend is raised 1% to 103%, 
making a total of 17% (/6%). After 
taxation, etc., net profit is £607,310 
(£673,794). 


General Electric Co. Ltd. 


Warning that the profits for the current 
year will be significantly less than was 
expected in January at the time of the 
interim dividend is given along with 
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notice of the formal offer for the capital 
of Radio and Allied (Holdings) Ltd. In 
the main, the activities of the GEC 
group are expanding, and in some 
directions increasing profits are being 
shown, but a substantial reorganisation 
of GEC is in progress and this will 
involve, inter alia, provision for costs in 
the current year to date. But the board 
are confident that the benefits of re- 
organisation will be reflected in increased 
profits in the year to 31 March, 1962, 
for which they expect to maintain the 
10% dividend on the increased capital. 


Philips Incandescent Lamp Works 
Holding Co. 

A further increase in sales in 1961, 
exceeding in total £15,000 million, is 
anticipated by the board, provided there 
are no setbacks in the international 
political situation and that the reces- 
sionary effects in some countries remain 
limited in duration and extent. Sales of 
the operating company and of US Philips 
Trust in 1960 totalled £14,762 million. 
The directors envisage some narrowing 
of profit margins, mainly as a result of 
higher labour costs and sharper compe- 
tition. In 1960 the trading profit 
amounted to (/7:7%) of sales, and 
in view of the drop in the average 
price level of products the directors are 
very satisfied with the results. 


Shawinigan Water and Power Co. 


Unit sales to major industries rose by 
86% and to residential, commercial and 
other consumers by 7:9% during 1960, 
but revenue from sales of electricity in- 
creased by 7°-4%. Total operating revenue 
amounted to $82,741,871, and the net 
earnings were some $810,000 up at 
$13,985,067. Earnings per common share 
increased from $1°45 to $1:55, but divi- 
dend has been maintained at 80 cents/ 
share. During the year $17-7 million was 
spent mainly on extending transmission 
and distribution facilities and for con- 
struction of service buildings. 


Wharton Crane and Hoist Co. 


Net trading profit, before tax, for 1960 
dropped to £2,133, compared with 
£72,047 for the previous year. After 
taxation charge, the figure becomes £553 
(£37,219). Dividend is trimmed from the 
equivalent of 142/7% to 10%, with a 
final of 5%. The board feels justified in 
recommending the latter figure, bearing 
in mind the well-filled order book and 
the conservative dividend policy in the 
past. 


Wolf Electric Tools (Holdings) 


Along with an increase in dividend a 
one-for-eight rights issue is announced. 
Price of the latter is to be agreed later. 
The proceeds are to finance the pur- 
chase of the adjoining factory premises 
(previously used by Arrow Electric 
Switches Ltd.). Group profit for 1960 
is £308,181 (£277,326), and the dividend 
is raised from 124% to 133%. 


Intended Dividend 
Pifco Holdings. Interim 124% (10%). 
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COMMARCIAE INFORMATION 


Contracts Open at Home... 


Dates given are the final for receipt of 
tenders unless otherwise stated. 


23 March-—Eire. Supply: lanterns/lamps ; 
refrigerators; lamps; fittings, accessories ; 
cables.—See 16 March issue. 

23 March—Newcastle upon Tyne C.C. Sup- 
ly: sodium and colour corrected mercury 
terns/gear.—Advertised 9 March issue. 
24 March—Galway. (b) Electrical installa- 
tion in 12,000 sq ft factory at Spiddal, com- 
prising 140 lighting points, 40 power points, 
six process heating and water heating out- 
lets and main switchboard.—See 16 March 


issue. 
24 March—Lanark C.C. Fifteen 140 W 
sodium discharge lanterns with auxili 

r, 13 steel columns and 14 steel outreac’ 
roe He arms.—Advertised 9 March issue. 


24 March—Tickhill U.D.C. Supply, erection 
and wiring of 49 lamps/lanterns gear.—See 
9 March issue. 
25 March—Harpenden U.D.C. Erection 
306 street lamps, for 80 W and 125 W 
m.b.f./u. lamps.—See 9 March issue. 


27 March—Bristol C.C. Electrical installa- 
tion improvements in pre-war dwellings by 
contractors on N.L.C.E.I1.C. roll. Applications 
to Housing Manager, Council Hse, by above 
date 


27 March—E.B. for N. Ireland. Steam and 
feed pipework with valves for Coolkeeragh. 
—See 2 March issue. 

27 March—Fylde R.D.C. 13 400 W h.p. m.v. 
lamps/lanterns and 153 80 W hp. m.v. 
lamps/lanterns on concrete columns or pole- 
mounted.—See 9 March issue. 

27 March—Newtownards B.C. Electrical in- 
stallation, Town Hall.—See 16 March issue. 


27 March—Peterborough C.C. Lighting and 
wer installations in 182 dwellings, Blue- 
ll estate. Cjty Engineer, Town Hall. 

Deposit £2. 

27 March—Staffs C.C. Wireless telephone 

communication system for motorway staff 

supervision.—See 16 March issue. 

27 March—Staffordshire E.C. (c) Electrical 

repairs and installations in S.W. division 

schools. Applications for inclusion in_ap- 
roved list to Divisional Education Officer, 

Ae) St. James’s Rd, Dudley, Worcs, by 

above date. 

27 March—Sunderland C.B.C. Electrical in- 

stallation in additional classrooms, Havelock 

Primary Junior Mixed hool. Borough 

Architect, Grange Hse, Stockton Rd. 


27 March—Tamworth B.C. 53 200 W sodium 
lighting units; (2) 14 250 W mercury units 
on steel columns, etc.— See 2 March issue. 
28 March—Selkirk C.C. Electrical work: 
Primary school, Yarrow.—See 16 March 
issue. 

28 March—Sturminster R.D.C. Wiring recti- 
fication 119 dwellings.—See 16 March issue. 
29 March—Birmingham T.C. Supply: 2,500 
c.i. columns. Class “B,” 2,500 combined 
lanterns/brackets, 4,000 synchronous time 
switches, and 500 “‘keep left” bollards.—See 
9 March issue. 

29 March—Kingston u Hall C.C. Elec- 
trical installations in 4. dwellings, Booth- 
ferry estate. City Architect. Deposit £2 pay- 
able to City Treasurer. 

30 March—Cardiff C.C. Electrical installa- 
tion rewiring of up to 1,000 houses, by 
contractors on N.1L.C.E.1.C. roll. City Sur- 
veyor, City Hall. Deposit £2 2s. 

30 March—Glasgow C.C. Supply: electrical 
fittings.—See 16 March issue. 

30 March—Newcastle upon Tyne T.C. Elec- 
trical installations, Kenton North estate.— 


See 9 March issue. 
30 March—Stockport T.C. Electrical instal- 
lations 62 houses, Canal Bridge Farm 
estate.—See 9 March issue. 

H 


30 March—Wandsworth B.C. Electrical con- 
tractors invited to apply to be placed on 
work list-—Advertised 9 March issue. 

1A pbeltown. (ii) Provision and 
installation of pumps, boilers, steam heating, 
electrical i and distribution systems 
in P.O.L. storage depot, NATO Naval Base 
Installation. Applications to Director-General 
of Navy Wks, Admiralty, Chamberlain Way, 
Pinner, Middx, by above date. 

4 April—Devizes B.C. Electrical installations 
1-12 Deramore Row.—See 9 March issue. 
4 April—Manchester C.C. Electrical instal- 
lations in shops and flats in Civic Centre, 
Wythenshawe.—See 16 March issue. 

4 April-—Salford C.C, Supply: lamps, 
cables.—See 16 March issue. 

5 April—Aldrid; U.D.C. (a) Erection: 
three Grou 57 Group “B” 
columns, 15 aluminium columns, and su 
ply/erection of three 250 W m.v. 30 60 
sodium lanterns/gear, 27 100 W_ tungsten 
lamps/lanterns, and 15 m.v. 80 W lanterns/ 
gear; (b) erection: 57 Group “B” columns, 
supply/erection of 20 100 W tungsten lamps/ 
lanterns, and 37 60 W sodium lanterns/gear. 
—See 9 March issue. 

5 April—Harrogate B.C. Supply of: (a) ten 
140 W sodium lanterns/gear; (b) 65 140 W 
sodium span lanterns/gear; (c) six and (d) 
seven span 3 x 80 fluorescent lanterns/ 
gear; (e) 300 tungsten lanterns ; (f) 130 time 
switch boxes; (g) 130 swan-neck brackets ; 
(h) 300 synchronous time switches; (i) 65 
control gear boxes. Borough Engineer, 
Municipal Offices, 

April—Lliantrisant and Liantwit Fardre 
R.D.C. Rewiring of 224 houses, on fixed 
price basis, at Tynbryn. Engineer and 
Surveyor, Council Offices, Danygraig, Llan- 
trisant, Glam. Deposit £2 2s. 

5 April—Manchester C.C. Supply and instal- 
lation of 600 yd 415 V 4-core 0-3 sq in. 
p.i.l.c.s.w.a. and s. cable at Davyhulme.— 
Advertised in 16 March issue. 

5 April—Peterborough J.E.B. Electrical in- 
stallation, by contractors on N.LC.E.1.C. 
roll, in 42,500 sq ft Peterborough Technical 
College extensions. Applications to Chief 
Education Officer, L. Tait, Education Offices, 
Town Hall, by above date. Deposit £2 2s 
made payable to Joint Education Board. 
6A ighouse B.C. Supply: mercury 
lamps.—See 16 March issue. 

6 April—Cardiff C.C. Electrical installation. 
by contractors on N.LC.E.LC. roll, in F.5 
one-bedroom flats. City Surveyor, City Hall. 
Deposit £2 2s. 


7 April—Bilston B.C. 280 60 W_ sodium 
ag “B” lamps on concrete columns.— 


March issue. 
7 April—Southport C.B.C. (1) Electrical 
equipment for home for the aged kitchen, 
at Ainsdale. Borough Architect and Town 
Planning Officer’s Dept, 99-105 Lord St. 
Deposit £1 1s. 
8 April—Folkestone B.C. (la) Installation 
of water heaters/wash hand basins and 
power installations in house modernisation 
rogramme, Stage 2. Borough Engineer, 
unicipal Offices. 
10 April—Barrow-in-Furness C.B.C. Supply 
and erection of two 8,000 g.p.m. main 
pumps and one sump pump of 00 g.p.m., 
together with motors and gear for Sandgate 
ag Station. Engineer and Surveyor, 
J. N. Flitcroft, Town Hall. Deposit £2 2s. 
10 April—Dartford B.C. Rewiring in 
modernisation, 71 houses, Lowfield St estate. 
—See 16 March issue. 
10 April—Manchester C.C. Electrical instal- 
lation in aged persons’ home, Goodier St, 
ey. City Architect, P.O. Box 488, 
Town Hall. 
10 April—N. Ireland. Supply: household 
appliances and suction cleaners to Nurses’ 
ome, Erne Hospital.—See 9 March issue. 
12 April—Stokesley R.D.C. Supply and 
erection of 250 g.p.m. sewage pumping plant 
(Contract 2) and (Contract 3) electrically 
operated air compressors and ejector plant. 
Details from consulting engineers, A. 
Brooksbank and Son, 48 Sunbridge Rd, 
Bradford 1. Deposit £5 Ss. 
12 April—Tyne Improvement Commission. 
Supply of rail-mounted, 30 ft jib, ten-ton 
crane. Secretary, Berwick St, Newcastle. 
14 April—Morley B.C. 27 140 W sodium 
units on 25 ft concrete columns.—Adver- 
tised 16 March issue. 
17 April—E.B. for N. Ireland. One steam- 
and one motor-driven feed pump for Cool- 
keeragh.—See 2 March issue. 
17 April—Flintshire C.C. Provision and 
erection of: distribution; pillar; eight 30 ft 
columns ; ium lanterns; four 
fluorescent units for advance direction signs ; 
and wiring, including 12 “Keep Left” 
lards. County Surveyor, E. W. W. Richards, 
Llwynegrin, Mold.—Advertised in this issue. 
17 April—Port Talbot B.C. Supply, erection 
and cabling of 36 35 ft steel columns with 
double outreach; ten 35 ft columns with 
single outreach; 45 200 W sodium lanterns; 
18 “Keep Left” bollards; 2,300 yd cable, 
traffic signs, etc., for Talbot By-Pass light- 


“Coolicon” lampshades—makers of? 
E.D.—The Benjamin Electric  Ltd., 
Brantwood Wks, Brantwood Rd, N.17. 


“Gastronom” infra-red grills—suppliers 
of? M.A.N.W.E.B.—Infra Heat Co. Ltd., 
22 Clifton Rd, W.9. 


“Rowco” fluorescent desk lamps— 
makers of? T.E.—H. Rowe and Co., 
136 Flinders St, Sydney, Australia. 


“Scintilla” ble electric saws— 
makers of? G.W.—Scintilla Ltd., Carlisle 
Rd, N.W.9. 


“ Ignis” for 
spares? L.E.C.—Hobday Bros. Ltd., Gt. 
tern St, E.C.2. 


Your Queries Answered 


Readers are invited to make use of our free enquiry department which possesses 
wide resources, including an index of trade information with over 100,000 entries 


A Selection from the 114 queries answered this week 


“Angiow” fires—makers of? K.C.— 
Anglow Electrical Appliances Ltd., 243 
Heigham St, Norwich. 


“0; lighting _fittings—makers 
of? -H.—Courtney P. (Electrical) 
Ltd., Amhurst Park Wks, N15. 


“Romix” food mixers—agents for? 
Ltd., 139 Farringdon Rd, 


“Ohmic” lamps—makers of? E.D.A.— 
Commercial Electric Co, Ltd., 110 Sack- 
ville St, Manchester 1. 


Watmel Ltd.— address for? S.L.— 
Imperial Wks, High St, Edgware, Middx. 
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ing. Borou 
Municipal 


stallation, by contractors on NICELC. 


roll, in Gomersall C. of E. school. 

sional Architect, Flint St, Huddersfield. 
19 April—Athy U.D.C. Duplicate 14,000 
g-p.h. water pumps.—See 16 March issue. 
21 April—Bedlingtonshire U.D.C. Supply: 
electrical goods, cookers and boilers.—See 
16 March issue. 


Divi- 


29 A ordshire C.C. Supply of (a) 
demonstration equipment for os 
laboratory; (b) chemical laboratory maj 


equipment; and (c) X-ray 
nucleonic block. irector Education 
(Supplies), Earl St, Stafford.—Advertised in 
this issue. 

15 May—Newcastle upon Tyne C.C. Elec- 
trical installation, baths and Teeny, Mon- 
tagu estate—See 16 March issue. 

No date stated—Bristol C.C. Electrical work 
in boiler and heating installation, College 
of Commerce, Unity St. Chief Education 


Officer, Council Hse. 

No date stated—Had B.C. (7) Elec- 
trical installations in six houses.—See 2 
March issue. 


for inclusion in approved list for su ply 
(List 14) electrical materials.—See 2 Ma 
issue. 


No date stated—Jarrow B.C. A —— 


... and Overseas 


Details of items marked * may be obtained 
on application to the Board of Trade, 
Lacon Hse, Theobalds Rd, W.C.1, quoting 
reference. 
29 March—South Africa. 41 motors, 380 V, 
from 3 to 15 h.p. ay we Union Tender 
Board, 291 Bosman P.O. Box 371, 
Pretoria. B.o.T. (ESB/ 786. 
+ America. Three du 
boards for 13-8 to 161 kV. pt. of the 
Interior, Bureau of Reclamation, Bldg 53, 
a Federal Center. B.o.T. (ESB 903) 


6 April—America. One master controlling 
station for Sioux City substation and three 
remote station supervisory control and tele- 
metering switchboards. Dept. of the Interior, 
Bureau of Reclamation, Bldg 53, Denver 
Federal Center. B.o.T. (ESB/9407/61).* 


7 Africa. One 5 
3 kVA diesel generators. Chairman, Trans- 
vaal Provincial Tender Board, P.O. Box 
1040, Pretoria. B.o.T. (ESB/8980/61).* 

10 April— Pakistan. 17,500 yd cable; 
12,000 yd v.i.r. insulated flexibles ; 48 ter- 
minal boxes and 1 cwt cable box compound, 
Director-General of Supply and Devas, 
Rd, Karachi. B.o.T. (ES 

60/6 

11 April—America. Two cabinet type actu- 
ator governors for speed regulation of two 
105, i turbines. Dept. of the Interior, 
Bureau Reclamation, Bldg 53, Denver 
Federal Center. mess (ESB / /61).* 

il 7,500 yd 1-1 and 11 kV 
armoured cable. ‘Gacimane Tender Board, 
Ministry of Agriculture, Land, Irrigation 
and Power, P.O. Box 500, Colombo, B.o.T. 


(ESB/8789/61). 
ll Telephone and electric 
cable (16 items) for Beirut Airport. Service 
des Adjudications, Salle des Adjudications 
de I'Inspection Centrale, Immeuble Mansour 
Salameh, Rue Chateaubriand, Est. de Starco, 
Beirut. B.o.T. (ESB/8912/61).* 
14 April—Colombia. 34:5 kV _ substation 
equipment. Autonomous Regional Corpora- 
tion of the Cauca—CVC—Apartado Aereo 
2 Edificio Zaccour 934, Cali. B.o.T. 
(ESB/8150/61).* 
22 April—iran. Two 3-ph. current meters, 
six current and six — mes. 
Edareh Taslihate Artec! DT/Sec 
Jale, Tehran. Bor 
and Nyasaland. Annual 


kVA and six 


o.c.b’s, transformers, cable boxes, 
elays, isolators, fuse switches, batteries, etc. 
Town Clerk, P.O. Box 990, Salisbury. B.o.T. 
April—india. Ten 1 MW diesel gener- 
ating et Documents available on on 
50 (crossed I.P.0. in favour 
tive Engineer), from Superintending Engineer 
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(Projects), R. N. Chona, Punjab E.B., 9 
Ram Bagh Bidg, Patiala. 
26 April—New Zealand, 80 
cable. Director-General (Stor ion), 
G.P.O., Wellington. B.o.T. 39/6). 
27 Aprilt—New Zealand. 135 mile telephone 
cable. Director-General (Stores Division), 
G.P.O., Wellington. B.o.T, (ESB/8738/61). 
1 May—Nigeria. 9,000 impregnated wood 
poles, 16 to 33 ft. Resident Engineer, E.C. 
of Nigeria, Adelphi, John Adam St, W.C.2. 
3 May—Nigeria. 414 mile 33 kV _ trans- 
mission line myo Sapele and Benin. 
Secretary, E.C. of Nigeria, P. Mail Bag 2030, 
Lopes. B.o.T. (ESB/ 8124/61 

y “indoor 66 kV 


—India. Outdoor an 
and 


switchgear 

Guijarat Bid 
10 May—india. Porcelain insulators for 11, 
33 and 66 kV and for i kV air blast 
c.b’s transformers. Hi ry! Electricals 
hopal (M.P.). B.o.T. (ESB/8151 and 


15 May—Trinidad and Tobago. (1) Low 
voltage cables : (2) 12 kV switchgear and 
accessories ; p.v.c. multicore cables. 
Purchasing t, EC, P.O, Box 121, Port- 
— —Advertised in this issue. 
May—India. 6 MVA and 3-5 MVA 
11/33 LV transformers and four 1 MVA 
11/04 kV transformers; 11 kV _  switch- 
boards; Lt. switchboards and 11 kV 
cable. By Chief Mechanical 
ngineer (Steel ge £4 Chittaranjan Loco 
Wks, West Bengal. . (ESB/7375/61). 


15 July—Iindia. kilometers of 
25 kV 50 c/s o for 
Sealdah Division 


cations purchased General 
and Chief aaa, Railway Electrification, 
235 Lower Rd, Calcutta 20. Pay- 
ment £7 


TRADE 


This information extracted from the 
Official Journal of the 
Contr 


Ambuco. 800,492. Class 9. Apparatus for 
treatment of dusts in gas, etc. Ambuco Ltd., 
2-5 Old Bond St, W.1. 

Banbi Charger in design. 797,575. Class 9. 
Battery chargers. Amos of Exeter Ltd., 


Weircliffe Court, Exwick, Exeter. 


TRADE 


omg of Address, The Birmingham 
depot Pritchett and Gold and E.P.S. Co. 


Ltd. has moved to 234 Stratford Road, 
Shirley, Solihull, Warwicks. Telephone 
Shirley 6661/2. 


Foster Wheeler Ltd. have now moved to 
Foster Wheeler Hse, Chapel St, N.W.1. 
Telephone Paddington 1221. 


Agents. As a result of the recent acquisi- 


CONTRACTS PLACED 


Bolton B.C. Electrical installation ne 
Moor County Primary School, D. V. Bir 
Recommended. 

Bary B.C. Electrical installation 
County Secondary Modern School, 


Ranson. 
Plymouth C.C. Rewiring Ernesettle Prim- 
ary School, W. G. Heath and Co, Ltd., 


£1,162. Recommended. 
Poplar B.C. Electrical installation in block 
John’s Parish, Iverson Electrical Ltd., 
Warrington R.D.C. Provision and instal- 
lation of street lighting, comprising Class 
“A,” 73 units and Class “B,” seven units 

for A57 scheme, Eleco. 
Willesden B.C. Electrical installation in 
s home, C.J.L. (Electrical) 
4; Electrical 
Ts club, Willesden High Rd, F. C. 
peo and Sons (Electrical) Ltd., 


NOTES 


tion of Shockley Transistor by the Clevite 
Corporation of Cleveland, Ohio, the Brush 
Crystal Co., of Hythe, Southampton, an 
associate of Clevite, have been appointed 
exclusively to handle the Shockley four- 
layer diode in the U.K 
BEAMA Contract Price Adjustment 
For Electrical Machinery and 
Equipment. For purposes of calculating 
variations in (a) “Rates of Pay’’—the rate 
of pay for adult male labour at 17 March, 
1961, shall be deemed to be 213s 6d; (b) 
“Cost of Material”’—the index figure for 
materials used in the Electrical Machinery 
Industry at 17 March, 1961, is 116-8* 


(181-2*). 
and Allied Plant. 


For- 


For Turbo-Generatin 
For purposes of calculating variations in: 
(a) “Rates of Pay’’—the rate of pay for 
adult male labour as at 17 March, 1961, 
shall be deemed to be 213s 6d; (6) “Cost 
of Material”—the index figure for materials 
used_in the Mechanical Industry 
at 17 March, 1961, is 126-5* (190-1*). Blast 
Furnaces and Iron and Steel Melting and 
Rolling (1948 S.L.C. ref. 40/41),” 189-3*. 
Other Steel Goods excluding tubes (1958 
S.LC. ref. 311/2), 129-0*. The price of 
brass condenser tubes } in. o/d 18 s.w.g. 
on 17 March, 1961, is 14d per Ib. *Pro- 
visional figure. 

The figures in parentheses shown above 
relate to earliest list. of wholesale price 
index numbers in which the year 1949 is 
a “= base 100. For the other figures 


MARKS 


Bryanston. B806,100. Class 9. Electrical 
apparatus and instruments, vacuum cleaners, 
etc. Thomas Wallis and Co. Ltd., 6 Bryan- 
ston St, and 508-520 ‘Ontord St, 


Coffeematic. 809,129. Class Coffee 
makers, etc. Landers, Frary and Chak 100 
Center St, City of New Britain, Connecticut. 

Eltamatic. 805,998. Class 9. Switchgear. 
Cathodeon-Electronic Ltd., Bircham Rd, 
Southend-on-Sea. 

Floton. B806,321. Class 9. Magnetic sus- 
pension apparatus for use in scientific, elec- 
trical instruments, etc. Sangamo Weston 
Ltd., Great Cambridge Rd, Enfield, Middx. 


M . 792,766. Class 9. Irons. Revo 
Electric Co. Ltd., Britannia Wks, Groveland 
Rd, Tividale, Tipton, Staffs. 

Panelume. 805,607. Class 11. Lam 
lighting fittin Thorn Electrical I 
Ltd., 105-109 Judd St, W.C.1. 

Servocord. B810,376. Class 9. Instruments 
and apparatus for recording and indicating 
om, etc. Perkin-Elmer Ltd., 11 Old Jewry, 


Sky 811,667. Class 9. Buccaneer. 
811,807. ss 9, Batteries, am. accumula- 
tors, etc. The Ever Ready Co. (Gt. Britain) 
Ltd. and Berec Radio Ltd., respectively, 
both of Hercules Pl, Holloway, N.7. 


SNB in design. Luxury Life. 811,305. Class 
10. Blankets. 811,306. Class 11. Refrigera- 
heating and apparatus, etc. 

N. Bridges and Co. Ltd., York Rd, 
S. 

Soldac. 810, ne Class 9. Computing appa- 
ratus, etc. Solac. 807,339. Class 11. Fans. 
ventilating and heating installations, etc. The 
Solartron Electronic Group Ltd., Solartron 
Wks, Queens Rd, Thames Ditton, Surrey. 

Telequipment in design. B805,304. Class . 
Pattern, waveform and monosc 
etc. Telequipment Ltd. 313 


and 
ustries 


d, Southgate, N.14, 
The Puffin Blower in design. 
Class 11. Fans, blowers, etc. Ft 


Engineering and Construction Co. Ltd., 
Friargate Hse, 42 Deansgate, Manchester. 


| 
| 
| ‘ 
| 
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BUSINESS PROSPECTS 


Bangor. Planned: tea block, Normal 
College. Architects: C. . Glover and 
Ptnrs., Francis St, $.W.1. Cost £328,395. 

Barrow. John Laing and Son Ltd., Dalston 

Carlisle, to erect apprentice training 
college for Vickers-Armstrong (Engineers). 

Bedwas. Thomas and Morgan and Pinrs., 
Gelliwasted Rd, Pontypridd, architects for 
Meglaplas Ltd. factory. 

Betchworth, J. y Ltd. contractors 
for Beecham Group laboratory extensions. 

Bexhill, David Stokes and Ptnrs., Coch- 
rane St, N.W.8, architects for Medway 
R.C, secondary school. 

Billinghurst. Dalam Products plan factory 
extension. Architect: J. Mathewson, West- 
minster Bridge Rd, S.E.1. 

Birmingham. Planned: multi-storey offices 
for Birmingham Post and Mail, corner Steel- 
house La and Weaman St. 

Blaydon. Pr : structural steelwork 
factory at Blaydon Haughs for R. H. Bain- 
bridge, Whaggs La, Whickham. 

Bootle C.B.C. Tenders: two blocks of 
three shops with five maisonnettes and two 
four-storey blocks, 12 maisonnettes. Sur- 
veyor. 

Boston T.C. H. H. Adkins (Contractors) 
Ltd., Wyberton West Rd, awarded contract 
for £48,125 swimming baths, 

Planned: erection of fac- 
tory for D. Drake and Son, Orchard Rd; 
factory for C. A. Sinclair, Wolverton Rd, 
Boscombe; extensions to Aerograph-de 
Vilbiss factory, Ringwood Rd. 

Bracknell. J. Jarvis and Sons, Vauxhall 
Bridge Rd, S.W.1, contractors for £150,000 
factory for Racal Engineering. 

Bradford T.C. Welfare Committee pro- 
pose hostel for blind infirm. 

Brighton. Westminster Construction Co., 
Westminster Palace Gdns, S.W.1, plan office 
block, Preston Rd. 

Camberley. Ronald Lyon (Estates) Ltd., 
Lyon Hse, Hersham, propose single-storey 
factory/offices, Doman Rd, Yorktown; ex- 
tensions to Industrial Machine and Equip- 
ment factory, Yorktown industrial estate. 

Cannock U.D.C. Tenders: 518 traditional 
houses. Architect. 

Cardiff. Proposed large-scale redevelop- 
ment of Hayes Bridge area for shops/offices/ 
multi-storey car park and showrooms b 
Capital and Counties Property Co., Lloy 
Ave, E.C.3.; C.C. plan nine-storey hospital 
block and four-storey nurses’ home, The 
Heath. 

Cardigan B.C. Tenders: 20 two-roomed 
bungalows, Maesglas estate. Surveyor. 

Carlisle. Tenders: two-storey extensions 
to Carlisle and County High School for 
Girls. City Engineer. 

Chatham. Proposed demolition of Station 
Hotel, Railway St, and erection of hotel 
with flats . D. Walter and Sons, 
New Rd; B.C. Tender: 12 flats, Perry St. 


Engineer. 

Chester-le-Street. Child and Hall, Arch- 
bold Terr, Newcastle, architects for offices/ 
showrooms, Birtley. 

Colnbrook. Norman Sinclair Ltd., Den- 
mark Rd, W.13, to extend Procea Products 


factory. 
Coventry. Corporation proposes to lease 
three acres at Tile Hill Stn to Shell Mex 


and B.P., Priory Row. 

Cramlington. Dowsett Eng. Construction 
Co., Durham Rd, Gateshead, propose office/ 
workshops/stores on aerodrome site. 

Doncaster. Pr : shop in Goodison 
Boulevard, Cantley estate, for Co-op Soc. ; 
planned R.C. secondary school costin 
£20,000; B.C. Tenders: residential bloc 
at Training College; maternity and child 
welfare clinic, to cost £55,350. 

Durham. Hewitt and Son, Haswell, 
awarded £100,000 contract for Wingate 
modern school; Wigham and Son, Hylton, 
to build £60,000 infant/junior school; New- 
castle Hospital Board, Benfield Rd, plan 
£52,000 _ pre-dischar ward for Bryburn 
Hospital, Board's chief architect. 


Eastbourne. New block planned for 
pe e Laundry, Green St; B.C. Tender of 
387,980 for Congress Theatre by Walter 
Llewellyn and Sons Lid., recommended ; 
also tender of £51,452 of Hassock Proper- 
ties Development Co., Haywards Heath for 
home for aged. 

Edinburgh. Wm. Arnott McLeod, con- 
tractor for preliminary stage of £620,000 
mental centre, Morningside PI. 

Enfield. Planned: three-storey extension 
to rear of department store; architect: E. 
Wm. Palmer and Ptnrs., The Town. 

Folkestone. Proposed: light industrial 
buildings/flats/maisonnettes for Hastings and 
Folkestone Glass Wks, Tontine St;_ 
Hedley Castle and Nickinson, Cheriton 
Gdns, architects for proposed £300,000 flats 
with restaurant over at Lower Sandgate Rd. 

Gateshead. N.E. Housing Asscn, Windsor 
Terr, Newcastle, plan 212 houses, Leam La. 

G w. Chaucer Estates, Cork St, Lon- 
don 5 sees office block, Queen St; 
16-storey ice block, Broomielaw, pro 
by Campbell Henderson (Holdings), 222a 
Broomielaw, whisky merchants. 

Gran . Assctd. Portland Cement 
Mfrs., Tothill St, S.W.1, propose £200,000 
distribution centre. 

Guildford. Planned: workshop and office 
extension at Woodbridge Meadows for 
Plastic Coatings Ltd. 

Harlow D.C. Proposed extensions by 
Dorstel Press to plans by architects’ Dept. 

Hartlepool. E. M. Lawson, Barras Bridge, 
Newcastle, architect for Maple Ave hotel; 
G. M. Pearson and Son, Front St, Hetton, 
contractors for 85 houses, N.E. Housing 
Assen. 

Hexham R.D.C. Tenders: £10,000 coun- 
cil chamber, W. Dixon and Son, Colling- 
wood St, Newcastle, architects. 

_ Hinckley. Proposed development 12-acre 
site, Barwell La, as American style estate, 
by L. and A. Freeman, Lower Coventry Rd. 

Houghton-le-Spring. Proposed by W. 
Cumberland Farmers’ Trading Soc. potato 
washing and packing factory, Fencehouses. 

Hull. R.C. trustees of Middlesbrough 
Diocese plan primary school, Wyvern Rd. 

Hontingdon. Proposed development 68 
dwellings by Robinson and Gimbert. 

Kettering. Alan A. Briggs, Tilling Asscn., 
Fleet St, E.C.4, architect for proposed 
United Counties Omnibus Co. bus station. 

Kidderminster B.C, Tenders: extensions 
to public library. Engineer. 

Leicester. London and Provincial Shop 
Centres, Conduit St, W.1, apply for lease 
to develop land at Burleys Way and Bel- 
grave Gate, shop/living accommodation. 

Liverpool. G. Leatherbarrow, Kirby Trdg. 
estate, to extend Davies Pritchard and 
Richmond engineering factory. 

London Airport. B.E.A. plan to build 
three-storey catering and cabin services 
building, cost £550,000, Bealine Hse, Ruislip. 


London. Planned: Brunswick PI factory, 
architects: Stock, Page and Stock, Fanshaw 
St, N.1; extensions to Acton Anodising 
premises, Cambridge Yard, Hanwell, W.7: 
Gunton and Gunton, architects for Empire 
Hse extensions, Cheapside, architects, St. 
Martins-le-Grand, E.C.1; pr extensions 
by A. Barton, High Rd, N.22: five-storey 
and basement extension planned for National 
Cash Register Co., Marylebone Rd, N.W.1; 
fe ge Investments plan Blackfriars Rd 
office block, architect: F. D. ly 
Blackfriars Rd, S.E.1; Normandie Hotel 
site, Knightsbridge, to be redeveloped as 
13-storey block, Percy V. Burnett and Ptnrs., 
Bloomsbury Sq, W.C.1, architects; Laing 
Developments, Mill Hill, plan rebuilding 
of 11, a and b Portland Pl as Overseas 
Students’ Centre and flats; Norfolk Sq 
hotel costing £300,000 pro; d, architects: 
Calderhead and Scobie, Friars Style Rd, 
Richmond: planned: ten-storey building, 
Knightsbridge, for Daysbridge 
offices /shops/showrooms/residential accom- 
modation, junction. Park La, Brick St, 


505 


Grantham Pi, Norman Green, architect, 
Adeline Pi, W.C.1. 

Luton. Planned extensions to Luton 
Maternity Hospital, N.W. Metropolitan 
Hospital Board, Eastbourne Terr, W.2. 

Lymington. Planned: 14,000 sq ft research 
development block at Ampress Wks for 
Well-Worthy Ltd. 

Manchester. C. H. Godfrey and Son Ltd., 
Bowling Rd, contractors for £38,111 adapta- 
tion Burton Rd buildings for nurses’ 
accommodation. 

Middlesbrough B.C. Alison and Hutchi- 
son, Rothsay Terr, Edifiburgh, architects 
for pro d extension to Constantine 
Technical College. Cost about £800,000. 
E.C. approve plans for Langbaurgh School 
extensions to cost £50,000. K. J. Caton, 
education architect. 

Newcastle C.C. G. L. Currie Ltd., Cres 
cent Way South, Forest Hall, contractors 
for £64,070 home for aged, Montagu Pk. 

Northern Ireland. Factory extensions for 
Omagh Shirt and Collar Co., contractors: 
P. O'Neill, Cannonhill, Omagh; F. H. Kerr 
and Co., Ladas Drive, Belfast, contractors 
for factory, Carnmoney estate. 

Northumberland C.C. Tenders: child 
welfare centre and nurses’ flats, Longbenton. 
County Architect, Gt. North Rd, Newcastle. 

Nottingham. £60,000 training section 
planned at Beeston for Ericsson Tele- 
phones. 

Nuneaton. Seymour Rd factory extensions 
for W. Franklin and Son Ltd. planned. 


Orsett. N.E. Metropolitan Hospital Board 
£100,000 out-patients’ block at Orsett 
ospital, Architect, Eastbourne Terr, W.2. 
Oxford. Planned: residential college, 
Holywell Meadow, for St. Catherine’s Col- 
lege; conversion of 36 Wellington Sq as 
hostel for undergraduates for University 
Chest, Clarendon Bldgs, Broad St. 
Peterborough C.C. Portess and Richard- 
son, Cathedral Gateway, architects for 
Fire and Ambulance Station, Dogthorpe. 
_Preston C.B.C. Tenders: branch library, 
eight shops, 13 maisonnettes. Engineer. 
Ramsgate. Hirst Electronics, Crawley, 
Sussex, to build new factory at Chatham St. 
Reading. Gillette Industries plan further 


buildings, Basingstoke Rd. Architects: 
Monro and Ptnrs, Clarendon Rd, Watford. 
Redcar. Planned: 360 bungalows, 80 
houses at Ings Farm Estate, by Bradley and 
Co, York. 
Redditch. Midland Wire Cordage, Vincent 
St, Birmingham, plan 26,000 sq ft factory; 


Abel Morrall plan to rebuild Edward St 
factory. 

Renfrew C.C. Tenders, alterations to 
Inverkip Primary School. Clerk, County 
Bldgs, Paisley. 

Sedgley. Five Oaks Estates, Compton, 
Wolverhampton, to build £177,993 work- 
shops for Dudley Institute for Blind. 

Skipton, Horace Green and Co, to extend 
Station Wks, onley; Aspinall Bros. 
(Huddersfield) to extend Carleton Mill Wks. 


Southall. Proposed: factory extension by 
and to plans by staff archi- 
tect, Mitre Sq, E.C.3. 

Spalding R.D.C. Tenders: 26 houses, 22 
bungalows, Crowlands. Surveyor. 

Stalybridge. Plans for development of 
Bridge St and Worthington St site for light 
industry by Range Boilers Ltd., Bridge St. 

Sunderland. J. W. Ridley, West Sunniside, 

to erect 60 houses, East Herrington; Tate 
and Holmes, Benwell, Newcastle, to build 
£118,000 Town End junior/infant school. 
_ Swansea. Revised second stage of £14 mil- 
lion Singleton Park Hospital to begin in 
autumn, Welsh Regional Hospital rd, 
Cathays Park, Cardiff 

Tynemouth. Mauchlen, Weightman and 
age — Newcastle, 
or Geo. Swan ., Store development, 
North Shields. 

Wallingford. Outline plans £300,000 de- 
velopment of Carmel College, Mongewell Pk. 
_ Worthing. Planned: light industry build- 
ings with offices over for King and Bagnall. 
contractors, of Lancing. 
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MEETINGS TO NOTE 


THURSDAY, 23 MARCH 


LE.E. (Cambridge Electronics and eeeenen 
Group). ‘Advances in Semiconductor Devices and 
Circuits,” J. Evans and T. H. Walker. Cavendish 
8 

LE.B. (N. Faraday Lecture: ‘*Tran- 
sistors and All Tha That,” L. J. Davies. City Hall, 
Newcastic upon Tyne. 7 p.m. 

LE.E. (S. Midlands), Di 


LE.E. 
address, R. B. Anderson. Station Hotel, Inverness. 
InSTITUTION OF MecHanicaL Enotnesrs. “*Castic 
Donington J. O. Grieves, J. S. 
Halil and H. A. —— Railways Training 
College, Derby. 


FRIDAY, 24 MARCH 


LE.E. og and N. Wales). 
Huime Hall, Rd, Port 


(Weste 
Grand Spa Hotel, Bristol. 7.30 pa. 
CHELMSFORD ENGINEERING 1ETY 
sazione.”” Hoffman’s Social Hall. 7. p.m. 
Society oF INSTRUMENT TECHNOLOGY (Chelten- 
ham). of Vibration.”” Belle 
Vue Hotel. 7.30 p.m 
Soctery or IxnstauMENT TECHNOLOGY 
A.G.M, followed AA report from Prof G. D 
Moscow ress. 
1S p.m. 
**Punda- 
Grey Hall, s liege, t p.m. 
Newront DisTaict Evectric Annual 
dinner/dance. St. Mellons County C 


SATURDAY, 25 MARCH 

LE.E. (Scottish Electronics and Measurement 
Group), Residential Symposium on “‘The Instru- 
mentation and Control of Nuclear Reactors. 
Chesters, Bearsden, Glasgow, until 26 March. 


27 MARCH 


Midiands Electronics and Measure- 
. “New Amplifying Techniques,” 
Professor C. W. . James Institute, 


6p 

nN. Eastern). “Technical and Economic 
of of Reactive Power in 
England and W. Casson and H. J. 
Sheppard. Neville all, Newcastle. 6.30 p.m. 


LE.S. (Birmingham). **Hospii 
Theatre Lighting,’ S. 
Phillip’s Pi, Colmore Row. 6 p.m. 

LE.S. (Leicester). “‘Electrical Engineers in 
Government Service,”” D. L. Richards and A. 
Griffiths. Demonstration Theatre, EMEB, 
Charles St. 6.15 p.m. 

INSTITUTION OF PRODUCTION ENGINEERS (N. 
Reynolds. Hall, Mane 

ystems,” no! 
ory College and Technology. 
5 p.m. 

Baitish INstTITUTION. OF RADIO ENGINEERS 
(Medical Electronic G: ). Symposium on 
“Electronic Instrumentation for Cardiac Surgery.”’ 
To be held at Post Graduate Medical School, 
University of London, Hammersmith, W.12. 
Registration is a apply to the 
Brit.L.R.E, 3 p 

Exhibition Metallic Corrosion and Preven- 
tion at Science Museum, South Kensington, until 
22 April. 

A.S.E.E. (N.W. London) “‘Earthing and Earth 
Leakage Protection of Elec Installations,’’ 
Robbins. Compass Hotel, Watford. 

46 p.m 


28 MARCH 
(S.E. Scotland). “‘The Potentialities of 


Earth Satellites for Radiocommuni- 
— Ww Bray. Carlton Hotel, Edinburgh. 

p.m. 

Society OF INSTRUMENT TECHNOLOGY (Control 
Section). tion,”” Dr P. E. W. 
Grensted and O. L. R. Jacobs, 5 p.m.; and 
“The Development of an imising Controller,” 
P. F. Sutherby, 7 p.m. Manson . Po 

S. “Influences on_ the of 


Motors,”” M. R. Harris. 


ing will be preceded at 6.15 p.m. by a visit 
round Associated justries Ltd., Indu- 
trial Machine Dept., ~~ Rd, Tratiord Park, 
Manchester 17, where meeting is to be 


held, 7.15 p.m. 

Society or Retay ENGineers. “‘Wired Distri- 
bution Networks for Television at Radio Fre- 
ee L. E. Hooper-Smith. 21 
t, W.C.1. 2.30 p.m. 
WEDNESDAY, 29 MARCH 

L.E.E. (Sheffield). “Technical and 
Aspects of the Supply of Reactive Power 

nd and Wales,” W. 


Sheppard. Grand Hotel, Sheffield. 6.30 p.m. 
LE.E. (Southern), “High Quality Sound Repro- 


duction,’’ J. Moir. Eastbourne. 7 p.m. 

Society OF INSTRUMENT TECHNOLOGY (S. Wales). 
A.G.M. followed by ‘Feed Back,”” R. S. Med- 
lock. W. College of Advanced T. 
Cardiff. 6.45 p.m. 

British Instr oF Rapio 
Symposium on “Elect Instrumentation for 
Nuclear Power Stations."’ London 

Medicine, Keppel St, Gower 


iene and Ti 
St, W.C.1. 3 p.m. 


at 

rd, A Kaights, Middleton’ end 
ywa ts 
. R. Thorn. 1 Birdcage Walk, S.W.1. 3.30 p.m. 


THURSDAY, 30 MARCH 


A.S.E.E. (N. Ireland). ‘Some Industrial Appli- 
cations of Magnetic Power,”” T. G. Hawker. 
Central Hall, Rosemary St, Belfast. 

A.S.E.E. (S. London). ape <4 in the Food 
Supply Industry,” C. R. Greyhound 
Hotel, High St, Croydon. 8 p.m. ea 


GAZETTE ANNOUNCEMENTS 


COMPANIES ACTS 


Phillip-Smith Organisation Ltd. Creditors 
to send details to liquidator: S. G. Banister, 
15 Golden Sq, W.1, by 27 March. 


Alan Breck Ltd. Mr R. W. Hellyer, 
Brotherton Chmbrs, Westgate, Leeds 1, 
appointed liquidator at extraordinary 


general meeting on 8 March for the pur- 
pose of voluntarily winding-up. 


NEW COMPANIES 


from Fy issued by Jordan 
and Sons Lid., Chancery La, W.C.2. 

Bates and pean Ltd., 467 Newark Rd, 
North Hykeham, Lincoln. Electrical engin- 
eers, etc. Nom. Nat £700, Dirs.: John E. 
Bates, Andrew M Graver, Mrs Pauline S. 
— and Mrs Moira Graver. 


wers Electromation 
0 "Hertford Rd, N.9. Nom. ca 
Dirs.: Ronald R. Bowers and 


Ltd., 
£100. 
G. 


J. Candfield and Son Ltd., 10 Baxter 
dee Hillingdon, Middx. To carry on 
constructional and civi enggneae. etc. Nom 

£100. Dirs.: Thos. J. Candfield and 
F, Candfield. 

Illuminated Floral Ltd., 79 
Vallance Rd, E.1. To take over business 
of electric juminated floral decorations 
carried on at Vallance Rd, E.1, by Iumin- 
ated Floral Soret, ete. ‘Nom. ca 
£1,500. Dirs.: Frank W. Butler and oy 


G. C. B. White. 

J.S. Electrical Installations (North Cray) 
Ltd., 8 Station Rd, Sidcup, Kent. Nom. 
cap.: £1,000. Dirs.: John E. Layzell, Sylvia 
M. H. Tesoit and Ira E. Layzell. 

L.E. Contrax Ltd., 88-92 Rochester Row 
S.W.1. on business electrica! 

neers a contre wa etc. Nom. cap.: 
ong H. Welsman and Bertie 


£100. Dirs.: 

High St, Berkhamsted. Nom. £100. 
Dirs.: Peter I. Lewis, Norman A. "Clarke 


Plastic Insulated Cables (Sales) Ltd. Nom. 
cap.: £100. Dirs.: James Connelly, Boun- 
dary Hse, East Preston; and Norman F. 


Badley 

Pleass and Hacker Ltd., La rt Wks, 
Lower Cheltenham PI, Bristol 6. To take 
over the business of electrical | engineers 
carried at Bristol E. = 
and R. 
Dirs. : Edwin P. W. 
Hacker, Gladys L. Pleass 
Hacker. 


V. 


R. and L. Electrical Services Ltd., 104 
Field La, High Heath, Pelsall, Staffs. Nom. 
cap.: £100. Dirs.: Norman Richardson and 
George Lawley. 

H. T. Swindell Ltd., 779 Washwood Heath 
Rd, Birmingham 8. Electrical engineers, etc. 
Nom. cap.: £1,000. Dirs.: Harry T. Swindell 
and Dennis M. Swindell. 

Sy-Li Ltd. Manufacturers and assemblers 
of articles for use in the home and in 
industry and in all branches of neral, 
mechanical, automobile, radio, te evision 
and electrical a etc. Nom. cap.: 
£100. Dirs.: not named. Subs.: Lionel N. F. 
Farnes, 61 Kenton Rd, Harrow; and Sidney 
S. W. Jones. 

Derek Thomas Ltd., 3 Cowper St, Middle- 
ton Junction, Lancs. Manufacturers of and 
dealers in electrical equipment, etc. Nom. 
cap.: £100. Dirs.: Thomas and Mrs 
Hilda G. Thomas. 

Tingley’s Electrical ) Ltd. 57 
Lewes Rd, Brighton 7. Manufacturers of 
and dealers in radio and television sets, etc. 
Nom. cap.: £3,000. Dirs.: Leslie C. Surman, 
Irene G. Surman and Annie J. Killick. 


and 


Sayers and Williams Ltd. Petition for 
winding-up to be heard before the Hi 
Court of Justice, Strand, W.C.2, on ad 
March. Persons intending to appear 
notify Cliftord-Turner and Co., 11 old 
Jewry, E.C.2, by 1 p.m., 25 March. 

Longford Electric Co. Ltd. Petition for 
winding-up to be heard before High Court 
of Justice, Strand, W.C.2, on 27 March. 
Persons intending to appear to notify M. G. 
Whittome, King’s Beam Hse, Mark La, 
ok & by 4p.m., 24 March. 

Victrolec Ltd. Petition for winding-up to 
be heard before the Birmingham County 
Newton St, on 17 Persons 
intending to appear to notify Wra and 
4 hill, Birmingham, wl 

April. 

Ernest Stevens Ltd. Mr D. Spencer, 11 
St. Jame’s Rd, Dudley, Worcs, appointed 
1 gd by meeting of creditors on 


BANKRUPTCY ACTS 


Receiving Orders 

Manchester. F. Frost, radio and electrical 
dealer, of 127 Manchester Rd, Walkden, 
shton 
dated 9 March. ee 

Newcastle upon W. D. Mackin, 
electrical retailer, carrying on business as 
Tyne View Electrical les and Service at 
34 Tyne View Lemington, and 28 Wans- 
beck Rd Rd, Gosforth. Receiving order dated 

arch 

Ashton-under-Lyme. F. T. Scott, electrical 
contractor, carrying on business at 83 Kin 
St, Dukinfield eceiving order da 

March. 

Bradford. G. Ford, electrical retailer, 
on business at 15 York 
ge. Receiving order dated 


Dividend 


Bradford. D. Cornish, electrical engineer, 
contractor and retailer, carrying on business 
as Cornish and Graham at 


Rd, 3. Dividend 
paya’ at 36 North Bradfi 
on 24 March. 


: gration of ul and Academic Training. a 
College o Gosta Green. 6 p.m. 
Dinner-daace. 
= 
Not juirements of General poe 
and Robert Culbert. 
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/ 


Visit us on stand G7 
Electrical Engineers Exhibition 
Earls Gourt 21st - 25th March 


RECTIFIERS 


(mercury arc!!and semi-conductors) 


H.V. OVERHEAD 
LINE SWITCHGEAR 


STAND C7 
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AEI Type ‘Q’ 
High-breaking capacity 


cartridge fuse-links 


Sound design and complete reliability are essential in 
cartridge fuse-links to protect your electrical equipment. 
and ensure the safety of the operator. 

The AEI Type Q range gives you this vital assurance. 


These high-breaking capacity cartridge fuse-links are 
fully tested for 440 and 550 volts AC service, 

and ASTA certificates are available. They comply 
with BS 88:1952, and are supplied with centre or 
offset tags with dimensions to Appendix ‘J’. As a result, 
they will fit most of the conventional types of fuse-gear, 
distribution boards, and control gear. 


Care and attention to detail at every stage of 
manufacture—typical of all AEI equipment—is your 
guarantee of reliable service. 


Table of ASTA 
Certificate Numbers 


Current ASTA Certificate Numbers 
Rating 

A 440 volts 550 volts 
10 3194 4251 
30 3198 4236 
60 4298 4235 
100 4295 4234 
200 4289 4252 
300 3162 4243 
400 346! 4227 
500 4247 4226 


For further details, write to AEI Switchgear Division, 
Higher Openshaw, Manchester, or to your local AEI office. 


Associated Electrical Industries Ltd. 


Switchgear Division 
HIGHER OPENSHAW, MANCHESTER - TRAFFORD PARK, MANCHESTER - WILLESDEN, LONDON 
F/A0I2 


| 
/ 
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TENDERS INVITED 


TENDERS 


Tenders are invited for the supply of all 
or any of the following: 
1. Low Voltage Cables. 
2. 12 kV Switchgear and Accessories. 
3. P.V.C. Multicore Cables. 
Specifications may be obtained on 
writing to the Purchasing Officer, Trini- 
or and Tobago Electricity Commission, 
Box 121, Port-of-Spain, Trinidad, 


Closing date for Tenders: 15 May, 
1961. (A 216) 


FLINTSHIRE COUNTY COUNCIL 
A.550—Lighting of Penymynydd Roundabout 
ENDERS are invited for the above com- 

A. prising provision and erection of one 
distribution pillar, eight lighting columns 
with 30 ft mounting height and 200 W 
sodium cut-off lanterns, four fluorescent 
lighting units for Advance Direction signs 
and the wiring of eight lighting columns 
and 12 Keep t bollards to distribution 
pillars, 

Tender documents obtainable from 
E. W. hards, ESQ., A.M.I.C.E., 
A.M.I.STRUCT.E., A.M.I.MUN.E., County Sur- 
veyor, Llwynegrin, Mold. 

Tenders in plain sealed envelope marked 

17/4 Lighting at Penymynydd” should reach 
the undersigned not later than noon on 
Monday, 17 April, 1961. 

W. HUGH JONES, 
Clerk of the County Council. 


County Bldgs, 
Mold, (A 199) 


STAFFORDSHIRE COUNTY COUNCIL 
COMMITTEE 
Hege of Technology 
ENDERS are invited for: 
(a) Demonstration electrical equip- 
ment for electrical laboratories. 
(b) Major items of apparatus for 
chemical laboratory. 
(c) <7 apparatus for nucleonic 
block. 


Forms of Tender may be obtained from 
the Director of Education (Supplies), County 
Education Offices, Earl St, Stafford. 

Completed Tenders enclosed in the en- 
velope provided must be received by the 
undersigned at County Bldgs, Martin St, 
Stafford, pat later than noon, Saturday, 29 


April, 196 
T. H. EVANS, 
Clerk of the County Council. 
(A 215) 


APPOINTMENTS VACANT 


ELECTRICAL CONTRACTORS’ ASSOCIATION 
INCORPORATED) AND ALLIED ASSOCIATIONS 
HE above Associations invite applica- 
tions for the post of 
CHIEF EXECUTIVE OFFICER 
Experience in the Electrical Industry is 
desirable, but initiative, leadership, organis- 
ing and negotiating ability are essential. 
Applicants should apply to the President, 
14 Bedford Row, London W.C.1, for a 
form of application. (A 152) 


CENTRAL ELECTRICITY GENERATING BOARD 
London Division 


PPLICATIONS are invited for the 

following superannuable post. Condi- 
tions of service in accordance with N.J.B. 
Agreement, Schedule B. Salary includes 
London Allowance. 

FOURTH ASSISTANT ENGINEER 
MEASUREMENTS SECTION 
ELECTRICAL DEPARTMENT 
CHURCHFIELDS ROAD 
BECKENHAM, KENT 
Vacancy No. 61/157. 


The successful candidate will be required 
to calibrate and test either polyphase meters 
and all types of indicating and recording 
instruments, or various types of electronic 
measuring instruments. Candidates should 
have H.N.C.(E) or its equivalent, but con- 
sideration will be given to those holding 
O.N.C.(E) providing they have adequate 
experience of the work outlined above and 
are continuing their studies. a: Class 
BX, Grade 11=£905/£1,215, or Grade 10 
=£985/£1,295 per annum according to 
qualifications and experience. 

Applications, quoting vacancy number to 
(or on form from) Personnel Officer, Cen- 
tral Electricity Generating Board, London 
Division, P.O. Box No. 136, w.1, 
by 5 April, 1961. (A 202) 


ADEN GOVERNMENT 
Electricity Department 
INSPECTOR (ELECTRICAL) 


———- on contract for two tours, 
each of 18 months. Salary according 
to age and experience in scale (including 
Pay Differential), rising to £1,579 a year. 
Supplementary Allowance £144/£120 a year. 
Gratuity 123% of total salary drawn. Outfit 
Allowance . Free passages. Liberal leave 
on full salary. 

Candidates, under 45 years of age, should 
possess C. and G. Full Technological Cer- 
tificate in Electrical Installation Work or 
equiv. and must have completed a full 
apprenticeship, preferably with an E.C.A. 
registered contractor. They must have ex- 
perience in the inspection and testing of all 
types of installation and in the administra- 
tion of the I.E.E. regulations. 

Apply to CROWN AGENTS, 4 Millbank, 
London S.W.1, for application form and 
further particulars, stating age, name, brief 
details of qualifications and experience and 
quoting reference M2A/51256/EE. 

(A 221) 


MERSEYSIDE AND NORTH WALES 
ELECTRICITY BOARD 
ASSISTANT CONSUMERS ENGINEER 


EQUIRED in the Northwich District 

.\ of the Board’s No. 2 Sub-Area. Salary 
vie range £765/£870 per annum (N.J.B. 

/11). 

Duties will include estimating for con- 
tracting work, and advising consumers on 
matters relating to electricity supply and the 
utilisation of electrical equipment. Previous 
experience of work of this nature and a 
technical qualification desirable. 

_ Appointment subject to medical examina- 
tion. Pension scheme. 

Application forms obtainable from the 
Manager, No. 2 Sub-Area, Sandiway Hse, 
Northwich, Ches. Closing date, 5 April, 
1961. (A2 
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CENTRAL ELECTRICITY GENERATING BOARD 


Midlands Project Group 
GENERAL ASSISTANT ENGINEERS 

(DRAWING OFFICE) 
ELECTRICAL—MECHANICAL—CIVIL 
Staff Vacancy Notice No. MPG.18/61. 


PPLICATIONS are invited for appoint- 
ments as (General Assistant Engineers) 
(Drawing ),  Electrical-Mechanical- 
Civil, on_the Midlands Project Group's 
Drawing Office, at Bournville, Birmingham. 
Candidates should possess a sound prac- 
tical and technical training and should pre- 
ferably be fully qualified. The salary will 
be within the range £650/£1,090, in accord- 
ance with the National Joint Board Agree- 
ment. 

Applications should be made on standard 
form AE.6, available from the Administra- 
tive Officer, Midlands Project Group P.O. 
Box 314, Birmingham 30, and should be 
ia to him not later than 12 April, 


Envelopes should be marked “Confiden- 
tial” quoting Staff Vacancy No. MPO 


EASTERN ELECTRICITY BOARD 
SOUTH WEST ESSEX DISTRICT 
EXPERIENCED CABLE JOINTERS 
Na rates and conditions. 42-hour, 

LN five-day week. 

Rate per hour 5s 10id for high voltage 
Jointers and 5s 84d per hour for low voltage 
Jointers. 

Apply by letter to the Manager, South 
West x District, Eastern Electricit 
Board, Ashton Rd, Harold Hill, Romford, 
Essex. (A 201) 


TECHNICAL INSTRUCTOR 
(ELECTRICAL PRACTICE) 


ECHNICAL Instructor (Electrical 

Practice) required by the Govern- 
ment of the Federation of Nigeria to 
give instruction in Electrical Practice at 
the Yaba Technical Institute, Lagos. 


The candidate must have served a 
full apprenticeship and be an experi- 
enced practical tradesman. He should 
possess a Final City and Guilds Certifi- 
cate in Electrical Engineering Practice 
which must include in Part II of the 
Final, Sections B and C—Generation 
and Transmission and Distribution, etc. ; 
or a City and Guilds Electrical Tech- 
nicians’ Certificate in Power Generation 
and Supply. It would be an advantage 
if the candidate could offer instruction 
in Radio Service work, and preference 
will be given to candidates having 
experience of apprenticeship training or 
teaching. Minimum age 25 years. 


Appointment on contract for up to 
three institutional tours of 9-10 months 
with prospect of extension. Salary 
according to qualifications and experi- 
ence, £936/£1,554 per annum, includin 
Inducement Addition. Gratuity of £100) 
£150 per annum for satisfactory service. 
Outfit allowance of £60. Free passages 
for officer and wife. Liberal leave on 
full pay. Quarters at low rent. Income 
tax at low local rate. Assistance towards 
children’s passages, or grant of allow- 
ance while separated. 


Write for application forms and fur- 
ther particulars, stating briefly age, 
ualifications and experience, to th 
Appointments Secretary, Federal Public 
Service Commission, Nigeria Hse, 
Northumberland Ave, London W.C.2, 
quoting G.17/6. 

(A 197) 


Advertisements should be sent to the Classified Advertisement Dept., Electrical Times, Sardinia House, Sardinia 

Street, London, W.C.2, before 10 a.m. on TUESDAY of the week of issue. Official Displayed Advert 

are charged at 46s. per inch, and all other classified advertisements at 3s. 6d. per line. Situations Wanted 
four insertions at twice the single insertion rate. Fee for Box Number and postage on replies 2s, 


: 
Ait 


46 (Supplement 2) 


CENTRAL ELECTRICITY GENERATING BOARD 
East Midiands Division 
STATION SHIFT CONTROL ENGINEER 
WARWICK. POWER STATION 
Vacancy No. 45/61. 


PPLICATIONS are invited for the 
position of Station Shift Control 
Engineer at Warwick Power Station, 
Emscote Rd, Warwick. 
Candidates should be suitably qualified 
and have had experience in the control 


room. 

Salary will be in accordance with Class E, 
Grade 10 (£765/£870 per annum) of the 
National Joint Board Agreement, plus £90 
per annum allowance for shift duties. 

Closing date for receipt of applications: 
31 March, 1961. 


ASSISTANT ENGINEER (RELIEF) 
WILLINGTON “A” POWER STATION 
Vacancy No. 46/61. 

Agetentions are invited for the position 
of Assistant Engineer (Relief) at Willington 
“A” Power. Station, P.O. Box 27, Derby. 

Applicants should have received a sound 
electrical training and have had experience 

f the operation and control of modern 
high-pressure boiler and turbine plant. 
Preference will be given to candidates who 
possess the Higher National Certificate in 
mechanical or electrical engineering or its 
equivalent. 

Salary will be in accordance with Class L, 
Grade 12 (£1,040/£1,165 per annum) of 
the National Joint Board Agreement, plus 
10% allowance whilst engaged on shift 

ties. 


Closing date for receipt of applications: 
31 March, 1961. 
ASSISTANT COAL AND ASH HANDLING 
ENGINEER 


HIGH MARNHAM POWER STATION 
Vacancy No. 47/61. 


are invited for the position 
of Assistant Coal and Ash Handling Engin- 
eer at High Marnham Power Station, near 
Newark, Notts. 

Candidates should have knowledge of 
handling rail-borne coal supplies and the 
operation of ash handling and disposal 
plant. 

Salary will be in accordance with Class 
N, Grade 10 (£1,350/£1,500 per annum) of 
the National Joint Board Agreement. 

Closing date for receipt of applications: 
31 March, 1961. 


ASSISTANT ENGINEERS (RELIEF) 
DRAKELOW POWER STATION 
Vacancy No. 50/61. 


Applications are invited for the itions 
of Assistant Engineers (Relief) at Drakelow 
Power Station, near Burton-on-Trent, Staffs. 

Applicants should have received a sound 
electrical training and have had experience 
of the operation and control of modern 
high-pressure boiler and turbine plant. Pre- 
ference will be given to candidates who 
possess the Higher National Certificate in 
mechanical or electrical engineering or its 
equivalent. 

Salary will be in accordance with Class J, 
Grade 12 (£890/£1,015 per annum) of the 
National Joint Board Agreement, plus 10% 
allowance whilst engaged on shift duties. 

Closing date for receipt of applications: 
7 April, 1961. 

ASSISTANT PLANNING ENGINEER 
DRAKELOW “A” AND “B” POWER 
STATIONS 
Vacancy No. 51/61. 

Applications are invited for the Position 
of Planning Engineer at Drakelow “A” and 
soe Power Stations, near Burton-on-Trent, 

s 


Applicants should have held a position of 
responsibility in a modern power station and 
should have received a thorough practical 
and theoretical training. 

Preference will be given to candidates who 
are Corporate Members of a_ recognised 

rofessiona! institution or who hold quali- 
cations leading to such membership. 

Salary will be in accordance with ss M, 
Grade 8 (£1,440/£1,610 per annum) of the 
National Joint Board Agreement. 

Closing date for receipt of applications: 
7 April, 1961. 
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ASSISTANT ENGINEERS (RELIEF) 
LINCOLN POWER STATION 
Vacancy No. 52/61. 


Applications are invited for the positions 
of Assistant Engineers (Relief) at Lincoln 
Power Station, Spa Rd, Lincoln. 

Applicants should have received a sound 
electrical training and have had experience 
in the operation of boiler and turbine plant. 
Preference will be given to candidates who 
possess the Higher National Certificate in 
mechanical or electrical engineering, or who 
are at present pursuing a course of study 
with the object of obtaining this or a 
similar qualification. 

Salary will be in accordance with Class F, 
Grade 12 (£715/£805 per annum) of the 
National Joint Board Agreement, plus £90 
per annum allowance whilst engaged on 
shift duties. 

Closing date for receipt of applications : 
7 April, 1961. 

ASSISTANT ENGINEER (RELIEF) 
DERBY POWER STATION 
Vacanacy No. 53/61. 


Applications are invited for the position 
of Assistant Engineer (Relief) at Derby 
Power Station, Full St, Derby. 

Applicants should have received a sound 
technical training and have had experience 
in the operation of boiler and turbine plant. 
Preference will be given to candidates who 
possess the Higher National Certificate in 
mechanical or electrical enginering, or who 
are at present pursuing a course of study 
with the object of obtaining this or a 
similar qualification. 

Salary will be in accordance with Class F, 
Grade 12 (£715/£805 r annum) of the 
National Joint Board Agreement, plus £90 
per annum allowance whilst engaged on shi¥ 
duties. 

Closing date for receipt of applications: 
7 April, 1961. 

ASSISTANT ENGINEERS (RELIEF) 
NORTHAMPTON POWER STATION 
Vacancy No. 54/61. 


Applications are invited for the positions 
of Assistant Engineers (Relief) at Northam 
ton Power Station, Houghton Rd, North- 
ampton. 

pplicants should have received a sound 
electrical training and have had experience 
in the operation of boiler and turbine plant. 
Preference will be given to candidates who 
possess the Higher National Certificate in 
mechanical or electrical engineering, or who 
are at present pursuing a course of study 
with the object of obtaining this or a 
similar qualification. 

Salary will be in accordance with Class G, 
Grade 12 (£765/£870 per annum) of the 
National Joint Board Kereement, plus £90 
per annum allowance whilst engaged on shift 
duties. 

Closing date for receipt of applications: 
7 April, 1961. 

ASSISTANT CONTROL ENGINEER 
(RELIEF) 
NORTHAMPTON POWER STATION 
Vacancy No. 55/61. 

Applications are invited for the position 
of Assistant Control Engineer (Relief) at 
Northampton Power Station, Houghton Rd, 
Northampton. 

Candidates for this post should be suit- 
ably qualified and have had experience in 
the control room. 

Salary will be in accordance with Class G, 
Grade 13 (£715/£805 r annum) of the 
National Joint Board reement, plus £90 
ocean allowance whilst engaged on shift 

uties. 

Closing date for receipt of applications: 
7 April, 1961. 

ASSISTANT ENGINEERS (RELIEF) 
COVENTRY POWER STATION 
Vacancy No. 56/61. 


Apeionions are invited for the positions 
of Assistant Engineers (Relief) at Coventry 
Power Station, Alderman’s Green, Coventry. 

Applicants should have received a sound 
electrical training and have had experience 
in the operation of boiler and turbine plant. 
Preference will be given to candidates who 
possess the Higher National Certificate in 
mechanical or electrical enginering, or who 
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are at present pursuing a course of study 
with the object of obtaining this or a 
similar qualification. 

Salary will be in accordance with Class G, 
Grade 12 (£765/£870 Ee annum) of the 
National Joint Board Agreement, plus £90 
per annum allowance whilst engaged on 
shift duties. 

Closing date for receipt of applications: 
7 April, 1961. 

ASSISTANT ENGINEERS (RELIEF) 
WARWICK POWER STATION 
Vacancy No. 57/61. 


Applications are invited for the positions 
of Assistant Engineers (Relief) at Warwick 
Power Station, Emscote Rd, Warwick. 

Applicants should have received a sound 
electrical training and have had experience 
in the operation of boiler and turbine plant. 
Preference will be given to candidates who 
possess the Higher National Certificate in 
mechanical or electrical enginering, or who 
are at present pursuing a course of study 
with the object of obtaining this or a similar 
qualification. 

Salary will be in accordance with Class E, 
Grade 12 (£670/£750 rE annum) of the 
National Joint Board plus £90 
rage allowance whilst engaged on shift 

uties. 

Closing date for receipt of applications: 
7 April, 1961. 

SECOND ASSISTANT STATION CHEMIST 
STAYTHORPE “‘A’’ AND “B” POWER 
STATIONS 
Vacancy No. 58/61. 


Applications are invited for the position 
of Second Assistant Station Chemist at Stay- 
thorpe “A” and “B” Power Stations, near 
Newark, Notts. : 

Candidates should have had previous ex- 
perience in a power station laboratory and 
should hold the Higher National Certificate 
in Chemistry. They should be familiar with 
the methods of sampling and analysis of 
coal, water and oil and with the intcipreta- 
tion and application of the analytical results. 

Salary will be in accordance with Class M, 
Grade 11 (£1,190/£1,325 per annum) of the 
National Joint Board Agreemem. 

Closing date for receipt of applications - 
7 April, 1961. 

ASSISTANT PLANNING ENGINEER 
STAYTHORPE “‘A”* AND “‘B’’ POWER 
STATIONS 
Vacancy No. 59/61. 


Applications are invited for the position 
of Assistant Planning Engineer at Stay- 
thorpe “A” and “B” Power Stations, near 
Newark, Notts. 

Applicants should have held a position of 
responsibility in a modern wer station 
and should have received a thorough prac- 
tical and theoretical training. © 

Preference will be given to candidates who 
are Corporate Members of a recognised _ 
fessional institution or who noid qualifica- 
tions leading to such membership. 

Salary will be in accordance with Class M, 
Grade 8 (£1,440/£1,610 per annum), of the 
National Joint Board Agreement. 

Closing date for receipt of applications: 
7 April, 1 

ASSISTANT EFFICIENCY ENGINEER 
STAYTHORPE “‘A”’ AND “B” POWER 
STATIONS 
Vacancy No. 60/61. 


Applications are invited for the position 
of Assistant Efficiency Engineer at Stay- 
thorpe “A” and “B” Power Stations, near 
Newark, Notts. 

Applicants should have held a position of 
responsibility in a modern — station and 
should have received a rough practical 
and theoretical training. 

Preference will be given to candidates 
who are Corporate Members of a 7 
nised professional institution or who ho 
qualifications leading to such membership. 

Salary will be in accordance with Class M, 
Grade 8 (£1,440/£1,610 per annum) of the 
National Joint Board Agreement. 

Closing date for receipt of applications : 
7 April, 1961. 
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ASSISTANT ENGINEERS (RELIEF) 
HIGH MARNHAM POWER STATION 
Vacancy No. 61/61. 

Applications are invited for the positions 
of Assistant Engineers (Relief) at High 
Marnham Power Station, near Newark, 
Notts. 

Applicants should have received a sound 
electrical training and have had experience 
of the operation and control of modern 
high-pressure boiler and turbine plant. Pre- 
ference will be given to candidates who 
possess the Higher National Certificate in 
mechanical or electrical engineering or its 
equivalent. 

Salary will be in accordance with Class N, 
Grade 12 (£1,190/£1,325 per annum) of the 
National Joint Board Agreement, plus 10% 
allowance whilst engaged on shift duties. 

Closing date for receipt of applications : 
7 April, 1961. 

STATION SHIFT CONTROL ENGINEER 

WILLINGTON ‘‘A’* POWER STATION 
Vacancy No. 62/61. 


Applications are invited for the position 
of Station Shift Control Engineer at Willing- 
ton “A” Power Station, P.O. Box 27, 
Derby. 

Applicants should have had a _ good 
general education and technical training with 
practical experience in the control and 


operation of large modern switchgear. Pre- 

ference will be given to candidates who 
ssess technical qualifications to Higher 
ational Standard. 

Salary will be in accordance with Class L, 
Grade 10 (£1,190/£1,325 per annum) of the 
National Joint Board Agreement, plus 10% 
allowance for shift duties. 

Closing date for receipt of applications: 
7 April, 1961. 

ASSISTANT ENGINEER (RELIEF) 
BURTON ON TRENT POWER STATION 
Vacancy No. 63/61. 


Applications are invited for the position 
of Assistant Engineer (Relief) at Burton-on- 
Trent Power Station, Wetmore Rd, Burton- 
on-Trent, Staffs. 

Applicants should have received a sound 
electrical training and have had experience 
in the operation of boiler and turbine plant. 
Preference will be given to candidates who 
hold the Higher National Certificate in 
mechanical or electrical engineering, or who 
are at present pursuing a course of study 
with the object of obtaining this or a 
similar qualification. 

Salary will be in accordance with Class FE, 
Grade 12 (£670/£750 per annum) of the 
National Joint Board Agreement, plus £90 
per annum allowance whilst engaged on shift 
duties. 

Closing date for receipt of applications: 
7 April, 1961. 


ASSISTANT ENGINEERS (CONTROL ROOM) 
LEICESTER POWER STATION 
Vacancy No. 64/61. 


Applications are invited for the positions 
of Assistant Engineers (Control Room) at 
Leicester Power Station, Rawdykes Rd, 
Leicester. 

Candidates for this post should be suit- 
ably qualified and have had experience in 
the control room. 

Salary will be in accordance with Class G, 
Grade 13 (£715/£805 per annum) of the 
National Joint Board Agreement, plus £90 
per annum allowance whilst engaged on 
shift duties. 

Closing date for receipt of applications: 
7 April, 1961. 

ASSISTANT ENGINEERS (RELIEF) 

CASTLE DONINGTON POWER STATION 

Vacancy No. 65/61. 


Applications are invited for the positions 
of Assistant Engineers (Relief) at Castle 
Donington Power Station, near Derby. 

Applicants should have received a sound 
electrical training and have had experience 
of the operation and control of modern 
high-pressure boiler and turbine plant. Pre- 
ference will given to candidates who 
possess the Higher National Certificate in 
mechanical or electrical engineering or its 
equivalent. 
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Salary will be in accordance with Class L, 
Grade 12 (£1,040/£1,165 per annum) of the 
National Joint Board Agreement, plus 10% 
allowance whilst engaged on shift duties. 

Closing date for receipt of applications: 
7 April, 196 

These appointments will be pensionable 
within the terms and conditions of the 
Electricity Supply (Staff) Superannuation 
Scheme. 

Applications should be submitted on the 
official form AE6/ACT, which may be 
obtained from the Station Superintendent 
concerned, and should be returned to him 


by the date stated. 
O. S. WOODS, 
Divisional Controller. 
17 March, 1961. (A 


YORKSHIRE ELECTRICITY BOARD 
No. 7 (Grimsby) Sub-Area 


SECOND ASSISTANT ENGINEER 
(GENERAL DEVELOPMENT) 


PPLICANTS should have had wide ex- 
perience in the Commercial activities 
within the Electricity Supply Industry. 
Salary: N.J.B. Class K, Grade 7 (Scale 
12), £1,350 x £30—£1,500 p.a. 
Applications, together with the names of 
two referees, should be sent to the Mana- 
ger, No. 7 (Grimsby) Sub-Area, Yorkshire 
Electricity Board, Moss Rd, Grimsby, not 
later than 7 April, 1961. 
No. 5 (Wakefield) Sub-Area 
HOUSECRAPT ADVISER 


Applicants should be qualified demon- 
strators holding recognised diplomas in 
Domestic Science, including the E.A.W. 
Diploma or Certificate. They should have 
had considerable experience in the organisa- 
tion of a demonstration and lecture service 
and in the control of staff. They should 
also be capable of establishing relations 
with Education Authorities, institutions and 
industrial and commercial catering establish- 
ments, and of advising them in the use of 
electrical equipment. 

Salary: N.J.C. Grade 4, £890 x £30— 
£1,010 per annum. 

Applications, together with the names of 
two referees, should be sent to the Manager, 
No. 5 (Wakefield) Sub-Area, Yorkshire 
Electricity Board, 1a Denby Dale Rd, Wake- 
field, not later than 7 April, 1961. (A 222) 


SOUTH EASTERN ELECTRICITY BOARD 
ASSISTANT DISTRICT ENGINEER 
GUILDFORD 
a. £765/£870 p.a. under N.J.B. 
iy Agreement, Class F, Grade 11. Super- 
annuable. Applicants should have minimum 
qualification of the O.N.C. in electrical 
engineering and should possess general 
engineering experience preferably in the 
electricity supply industry. Consideration 
will be given to a private car allowance 
and assistance in house purchasing in 

appropriate circumstances. 

Applications, quoting ET, on forms from 
District Manager, Seeboard, Woodbridge 
Rd, Guildford, Surrey, by 5 April, 1961. 

GEORGE WRAY, 
Secretary. 
(A 224) 


CENTRAL ELECTRICITY GENERATING BOARD 
South Western Division 
GENERAL ASSISTANT ENGINEER 
Vacancy Notice ET/AV/34/61. 


Ras at Portishead “B” 
Station. 


Power 


Superannuation Scheme. Salary: N.J.B. 
Class K, Grade 15, Scale 4, £765/£870 per 
annum. 

Preference will be given to candidates 
who hold or are at present studying for a 
Higher National Certificate or similar quali- 
fication. 

Applications on Form AE6/ACT, obtain- 
able from the Divisional Secretary, 26 
Oakfield Rd, Bristol 8, should be completed 
and returned by 4 April, 1961. (A 223) 
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CENTRAL ELECTRICITY GENERATING BOARD 
South Eastern Division 
LITTLEBROOK POWER STATION 
Vacancy No. 48A/61. 

SHIFT CHARGE ENGINEER 


successful applicant would be ex- 
pected to take charge of 480 MW of 
plant and should have had experience in 
a modern power station. Possession of 
H.N.C. together with operational experience 
of P.F. and oil-firing would be an advantage. 

Salary: NJ.B. Class L, Grade 6, 
£,748 10s/£1,952, including London and Shift 
Allowances. 

Applications, giving age, details of experi- 
ence, qualifications, etc., should be sent to 
the Station Superintendent, Littlebrook 
Power Station, near Dartford, Kent, to 
arrive by 6 April. Previous applicants need 


not re-apply. 
W. H. DUNKLEY, 
Divisional Controller. 
(A 220 


220) 


CENTRAL ELECTRICITY GENERATING BOARD 
Eastern Division 


PPLICATIONS are invited for the fol- 
lowing appointments in the Electrical 
Department at Divisional Headquarters— 
Cockfosters (North London). 
THIRD ASSISTANT ENGINEER 
(METERING) 
(S.V. No. 1459) 

Salary: N.J.B. Class AX, Grade 8, Scale 
10, £1,105/£1,325 per annum, plus London 
Weighting £50 per annum. 

The duties of the successful applicant 
will be to assist ip the general duties of 
the Metering Section and in the design of, 
and the preparation and details for, the 
specifications for new bulk supply and 
operational metering equipments. 

In addition to assist in the a agin! 
and associated duties in connection wi 
individual and general modifications to 
existing metering equipments and in the 
installation and testing of new and special 
electrical measuring devices. ; 

Applicants should have the Higher 
National Certificate in Electrical Engineer- 
ing or equivalent qualifications, and should 
have practical experience with bulk supply 
metering equipments using electro-mechani- 
cal summation. 

FOURTH ASSISTANT ENGINEER 
(METERING) 
(S.V. No. 1460) 


Salary: N.J.B. Class AX, Grade 11, Scale 
7, £855/£1.090 per annum, plus London 
Weiehting £50 per annum. 

Applicants should have had experience 
either in the testing and calibration of 
electrical indicating and recording instru- 
ments, or of polyphase metering equipment. 
The duties would be interesting and varied, 
including the testing of instrument trans- 
formers, central indication originating equip- 
ment and participation in field tests, such 
as turbo-alternator and boiler acceptance 
tests. 

Applicants should possess preferably the 
Higher National Certificate in Electrical 
Engineering or equivalent qualification. 

Applications, quoting the appropriate 
Reference S.V. No., stating age, qualifi- 
cations, experience and present position 
should be sent to the Controller, Central 
Electricity Generating Board, Eastern 
Division, West Farm Pl, Chalk La, Cock- 
fosters, Barnet, Herts, by 1 April, 1961. 

(A 206) 


NORTH OF SCOTLAND 
HYDRO-ELECTRIC BOARD 
THIRD ASSISTANT ENGINEER (PLANNING) 


PPLICATIONS invited for the above 

post at Aberdeen. Experience in design 
and planning of overhead and underground 
systems at voltages up to 11 kV on both 
City and Rural networks is necessary. 
33 kV planning experience would be an 
advantage. 

Salary: £1,040/£1,165 (N.J.B., H.9, Scale 
8) with placing according to qualifications 
and experience. Superannuation Scheme. 

Application form obtainable from the 
Area Manager, Millburn St, Aberdeen, 
should be returned by 7 April, 1961. (A 200) 


i 

| 


THIRD ASSISTANT DISTRICT ENGINEER 


EQUIRED in the Stourbridge District 
/ of the South Staffs and North Worcs 
Sub-Area. 


_ Applicants should have wide experience 
in all branches of distribution work in- 
cluding construction, operation and main- 
tenance of high voltage and low volta 
underground cables and substations. Tech- 
nical qualifications desirable. 


Salary: £890/£1,015 per annum (N.J.B. 
Grade F'9). Superannuable. 

Apply, by letter, within 14 days, quoting 
reference SS/T/516, stating age, qualifica- 
tions, experience, present position and salary, 
to Mr H. A. P. Caddell, Sub-Area Manager, 
Midlands Electricity Board, P.O. Box No. 9, 
Toll End Rd, Tipton, Staffs. 


THE SOUTH WALES ELECTRICITY BOARD 


PPLICATIONS are invited for the 
following superannuable posts : 


(a) FOURTH ASSISTANT ENGINEER 
(CONSTRUCTION) 
MONMOUTHSHIRE AND MID-WALES AREA 
CWMBRAN 


Preference will be given to Engineers 
sessing the Higher National Certificate 
in Electrical Engineering. 


Salary: N.J.B. Class K, Grade 13, Scale 6 
(£890/£1,015 per annum). 


Applications, stating age, present position, 
present salary, qualifications and experience 
should be addressed to the Manager, Mon- 
mouthshire and Mid-Wales Area, Liywelyn 
Rd, Cwmbran, Mon, to arrive not later than 
8 April, 1961. 


Please quote reference 30/61/ET endorsing 
envelope “‘Assistant Engineer (Construction). 


(b) ASSISTANT ENGINEER 
MERTHYR DISTRICT 
CARDIFF AND EAST CENTRAL AREA 


The duties of this post will be of a 
general nature and preference will be given 


to Engineers sing the Higher National 
Certificate in 


Salary: N.J.B. Class G, Grade 9, 
(£965/£1,090 per annum). 


Please quote reference 31/61/ET endorsing 
envelope “Assistant Engineer.” 


(c) GENERAL ASSISTANT ENGINEER 
(SURVEYOR /DRAUGHTSMAN) 
BRIDGEND DISTRICT 
CARDIFF AND EAST CENTRAL AREA 


Salary: N.J.B. Class F, Grade 11, Scal 
(£765/£870 per annum). 


Please quote reference 32/61/ET, endorsing 
envelope “Surveyor/Draughtsman.” 


Applications in respect of (b) and (c), 
stating age, present position, present salary, 
qualifications and experience, should be 
addressed to C. L. Townsend, associate 
LE.E., Manager, Cardiff and East Central 
Area, 445-447 Cowbridge Rd East, Cardiff, 
to arrive not later than 8 April, 1961. 


R. G. WILLIAMS, 
Secretary. 
(A 208) 
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Southern Region British Railways 


require a 


TECHNICAL ASSISTANT 


(INSPECTION) 


in the Office of Mechanical and Electrical Engineer (Traction), London Bridge. 
Applicants should be familiar with testing and ne gee | of all material used 
in the manufacture of electric and diesel-electric stoc 

equipment at Manufacturers’ Works. Manufacturing experience essen’ 


technical qualifications desirable. 


Salary range: £945 per annum, rising to £1,020 per annum after two years. 
Application forms may be obtained from the Chief Mechanical and 
Electrical Engineer (Staff Section), Southern Region, British Railways, 15 
ion Bridge, London S.E. 


Thomas St, 


and Power Supply 
tial and 


St. 
1. (A 193) 


Have you the necessary 
a member of this expa 
following vacancies : 


DESIGN ENGINEERS: 

With a flair for creative design of light 
electrical or mechanical, electronic or 
solid state devices. Desirable qualifi- 
cations Degree or H.N.C. 


DESIGN DRAUGHTSMEN & DRAUGHTSMEN: 
With drawing office experience in any 
of the above fields. 


MANUFACTURING ENGINEERS: 

With sound practical training and 
experienced in Work Study. Desirable 
qualifications H.N.C. or equivalent. 


SALES AND CONTRACTS ENGINEERS: 

To prepare tenders and engineer con- 
tracts. Offering opportunities for transfer 
to branch technical sales staff, both 
home and overseas. Vacancies at tech- 
nical levels equivalent to both O.N.C. 
and H.N.C. 


SALES PROMOTION: 
Senior and Junior men familiar with 


Remember, Stafford is set in a wide 
country of Cannock Chase within five miles of the town centre. Housing 
and removal assistance will be given, and all enquiries should be addressed 
to the Technical Staff Officer, English Electric House, Strand, London 
W.C.2, quoting reference ET/1218/P. 


STAFFORD 


New self contained works for light engineering products 
under construction for the 
meter, relay and instrument division 


ualifications with ideas, initiative and enthusiasm to be 
ing Division? If so, you are invited to apply for the 


| 


| systems, net 
| instrument and associated transmission 


general publicity work, technical writing 
and market research. 

APPLICATION ENGINEERS: 

With experience in the application of 
protective relays, metering devices and 
electrical instruments. Opportunities exist 
for transfer to overseas branches. 
sirable qualifications Degree or H.N.C. 
in electrical engineering. 


SYSTEMS ENGINEERS: 

With experience in the engineering of 
local and remote control and metering 
incorporating relay, meter, 


equipment. Desirable qualifications Deg- 
ree or H.N.C. in electrical engineering. 


WORKS SUPERVISOR: 

With ability to organise, lead and con- 
trol an important department engaged 
in the assembly of high quality electro- 
magnetic products. rable 
cations H.N.C. or equivalent, preferably 
with experience in Work Study. 


green belt with the National Trust 


(A 196) 


ELECTRICAL DRAUGHTSMAN AND ESTIMATOR/DRAUGHTSMAN 
required by 
J. LYONS & COMPANY LIMITED 
(Ice Cream Division) 


A vacancy exists for a. Senior Electrical Draughtsman required to have 
experience on General Distribution, Lighting, Motor Controls, Process and 
Sequence Controls associated with Automation. Some knowledge of Electronics 


would be an advantage. 


A vacancy exists for Senior Electrical Estimator/Draughtsman 
have experience of Estimating for Electrical Contracting Installations, 
General Distribution Lighting, Motor Controls, Process and Sequence Controls. 
This will involve a certain amount of preparation of drawings to be used as a 


basis of estimates. H.N.C. desirable. 


An attractive salary will be paid to the right men and the appointment 
offers good prospects for further advancement. 
The Company offers good conditions of service and a Contributory Pension 


Scheme. 
Holiday arrangements honoured. 


Applications will be treated in the strictest confidence and should be made 


in writing to: 


uired to 
sed on 


(A 51) 


—_ 
F. W. CATER. | 
| 
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PIONEER ELECTRIC 


CANADA 


Senior transformer design engineer 
wanted. Minimum _ education 
H.N.C. in Electrical Engineering. 
Minimum experience ten in 
design of 5 kVA to MVA 
transformers. 


Switchgear design engineer wanted. 
Minimum education H.N.C. in 
Electrical Engineering. Minimum 
experience five years or more in 
design of metalclad and metal en- 
closed switchgear up to 15 kV with 
some knowledge of high voltage 
circuit-breakers preferred. 


Salaries $6,500 to $9,000, depend- 
ing on qualifications. Full details 
including photo re education and 
experience to Pioneer Electric 
Limited, 1 Rockwood Pl, Winnipe 
19, Manitoba, Canada. (A 162 


ALLEN WEST AND CO. LTD. 
BRIGHTON 


manufacturers of electric motor 
control gear, require 


ELECTRICAL TESTERS 


Candidates must be experienced 
in all types of A.C. and D.C. 
electrical control equipment. 


The Company operates a five-day 
week, Bonus and Sickness Schemes, 
and provides good Canteen facili- 
ties. 


Applications in writing, quoting 
Ref. T/ET/1, and giving full details 
of age, education and experience, 
should be addressed to: 


The Personne] Manager, 
ALLEN WEST AND CO. LTD., 
Brighton 7. 


(A 190) 


tation side of Chemical Plant design: 
ELECTRICAL DRAUGHTSMAN 


for work on lighting, earthing and power installations, L.V. and M.V. distribution 


schemes, process control and alarm systems. 
INSTRUMENTATION DRAUGHTSMAN 


for work on process measurement and control involving pneumatic and thermo- 
couple control systems, layout of panel and field instrumentation, and schematic 


instrument hoop-ups. 


Applications are invited from men aged 22-30 years with practical experience in 
the above types of work, although men with suitable workshop and D.O. 
experience and desire to work in the above fields of engineering will also be 


favourably considered. 


Good starting salaries and prospects; non-contributory pension scheme and 


other benefits. 


Applications giving details of age, qualifications and experience should be sent to: 


The Staff Officer (DL 193), 


DRAUGHTSMEN 


required in the London drawing office to work on the Electrical and Instrumen- 


PILKINGTON BROTHERS LIMITED 


require an 
ELECTRICAL 
ENGINEER 


to take charge of the High Voltage 
Laboratory comprising power fre- 
quency and impulse test sections, 
with test voltages of up to 1,300 kV 
and 2,000 kV, respectively. An 
intensive programme of research 
and development relating to tough- 
ened glass power line insulators is 
in progress. 

Applications, stating age, qualifi- 


cations, experience and present 
salary, should be addressed to the 


Personnel Officer 
ington Brothers Ltd., 
St. Helens, Lancashire. 
(A 189) 


The Electricity Supply Industry employs 18,000 electrical and 
mechanical engineers in all parts of England and Wales. They 
are responsible for generating electricity in the power stations, 
transmitting it over the Grid, and distributing it throughout 
the country. To keep this key force up to strength as older 
staff retire and sales of power rise, the industry needs each 
year to recruit several hundred young men to its technical 
training schemes. 


Five-year apprenticeships are available to school-leavers who hold a 
good Ordinary level G.C.E., including maths. and a science, or two 
Advanced level passes in maths. and physics. Training is by means of 
planned practical experience, combined with day or “sandwich” 
release leading to an engineering qualification. 


Two-year traineeships are offered to graduates holding a degree in 
electrical or mechanical engineering from a British university. 
Training provides extensive and varied practical experience and 
satisfies the requirement of the professional institutions. 


Those who already possess an engineering Diploma may also be 
considered for practical training. This will be planned according to 
the previous experience of the trainee. 
On satisfactory completion of training, all apprentices and trainees are 
guaranteed employment in this essential and expanding industry. A 
wide range of careers is available, in many types of engineering, 
including research and commercial development. 

For further information write to: 

The Education and Training Officer, 

The Electricity Council, 13 Winsley Street, London, W.1. 


(A 126) 


es | | | 
: 
10-18 Victoria. Street, 

| London, S.W.1. 

Training for engineers 
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NEW ZEALAND 
Department of Scientific & Industrial 
Research 


PPLICATIONS are invited for the 
undermentioned vacancy : 
SENIOR PRINCIPAL SCIENTIFIC OFFICER 
DOMINION PHYSICAL LABORATORY 
Vacancy No. 651. 


To take charge of the Electrical Division 
of the Dominion Physical Laboratory. The 
work of this division includes the main- 
tenance of the National Electrical Standards 
and a considerable programme of research 
in Radio Physics and Upper Atmosphere 
studies age | a major project of Auroral 
investigation. It also covers work on 
Acoustics, Electronic Development, and 
assistance to Industry, particularly, in the 
Light Electrical Engineering field. Proven 
ability in research leadership is essential. 

Salary up to £2,300 a year according to 
qualifications and .experience. 

Passages: Steamer fares of up to £165 
each for the appointee and his wife, and 
a B rata for dependent children will be 
paid. 

_ Incidental Expenses: Up to £35 for a 
single person and £100 for a married man 
can be claimed to cover the cost of taking 
personal effects to New Zealand. 

Application forms and further details are 
available from the High Commissioner for 
New Zealand, 415 Strand, London W.C.2, 
with whom applications will close on 
28 April, 1961. 

_ Please quote reference B13/18/2 when 
inquiring. (A 203) 


CENTRAL ELECTRICITY GENERATING BOARD 
Eastern Division 
PPLICATIONS are invited for the fol- 
lowing post in the Electrical (Design 
and Construction) Department. 

FOURTH ASSISTANT ENGINEER 
DIVISIONAL HEADQUARTERS 
COCKFOSTERS, HERTS 
(S.V. No. 1463) 


Salary: NJ.B. within the range of £855/ 
£1,090, plus £50 London Weighting, rising 
after qualifying service to £1,165 per annum, 
plus London Weighting. 


Applicants should possess or be studying 
for qualifications equivalent to Graduate 
Membership of the Institution of Electrical 
or Mechanical Engineers. 


The successful applicant will be required 
to assist in the installation of high voltage 
substations and underground cables. 


Applications, quoting Reference S.V. No. 
1463, stating age, qualifications, experience 
and present position, should be sent to the 
Controller, Central Electricity Generatin 
Board, Eastern Division, West Farm PI, 
Chalk La, Cockfosters, Barnet, Herts, to 
arrive not later than 8 April, 1961. (A 207) 


CIB 


ELECTRICAL 
CONTRACTS ENGINEER 


required to act as Assistant to Electrical 
Contracts Manager. 

Candidates should be up to the age of 
35 and have served a recognised appren- 
ticeship with a reputable electrical con- 
tractor followed by at least two years’ 
supervisory duties. 

Preference will be given to candidates 
having a good technical education and 
experience of industrial and flame-proof 
installations. Good salary and contribu- 
tory pension scheme. 

Please write, stating age, qualifications, 
experience and present salary, to: 

The Personnel Manager, 
CONSTRUCTORS 
JOHN BROWN LIMITED, 
C.J.B. House, Eastbourne Terrace, 
Paddington, London, W.2 
quoting Ref. No. K7992. 

(A 232) 


AIR MINISTRY 


ASSISTANT MECHANICAL AND 
ELECTRICAL ENGINEERS 


OR design construction and maintenance 
of installations on airfields, radar 
Stations, missile bases, workshops and 
maintenance units for R.A.F. at home and 
overseas as well as certain Civil Airports. 


SALARY according to age, quals. and 
exp. from £936 (at 25) to £1,430 max., with 
increase for London and slight decrease in 
country districts. In addition salary is in- 
creased by £75 p.a. (within the maximum 
of scale) after two years’ approved service, 
subject to being corporate members of 
Institution of Mechanical or Electrical En- 
gineers. Appointments long term with good 
prospects of pension and advancement to 
numerous posts in higher grades, viz. : 

Mechanical and Electrical Engineers: 
£1,456/£1,950, 125 posts ; 


Senior Mechanical and Electrical En- 
gineers: £2,080/£2,392, 34 posts ; 


Superintending and above Mechanical and 
Electrical Engineers: £2,650 upwards, nine 
posts. 


Vacancies occurring in higher grades are 
filled by promotion of existing staff. 


Good opportunities for acquiring exp. 
overseas where special allowances ranging 
at present up to £1,800 p.a., according to 
location and marital status, are payable in 
addition to higher salary. Five-day week 
with four weeks two days’ paid leave p.a. 
initially. 

UALS.: (a) University degree or equiv. 
diploma in electrical and/or mechanical 
engineering with at least two years’ appren- 
ticeship; or (b) Graduate or corporate 
member of I.E.E. with at least three years’ 
apprenticeship ; or (c) Graduate or corporate 
member of I.Mech.E. appreciable electrical 
engineering exp. with at least three years’ 
apprenticeship. In addition, all candidates 
should have been employed for min. 
two years with well established engineering 
concern and gained wide exp. in both elec- 
trical and mechanical engineering practice. 


Applicants must be natural born British 
subjects between ages 25 and 45. Forms 
from Ministry of Labour, Technical and 
Scientific Register (K), 26 King St, London 
S.W.1, quoting D 128/1A. Selection will be 
by interview in London and certain expenses 
will be reimbursed. (A 205) 
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ADMINISTRATIVE COUNTY OF LEICESTER 


ASSISTANT ELECTRICAL ENGINEER 
£960 / £1,140. 


ANDIDATES must be Associate Mem- 

_bers of the Institution of Electrical 
Engineers or be in possession of the Higher 
National Certificate and be experienced in 
the design of electrical installations for all 
types of buildings. Removal expenses and 
lodging allowance may be paid to a married 
man. Apply by 14 April, 1961, on the form 
available from the County Architect, 123 
London Rd, Leicester. {A 210) 


NORTH OF SCOTLAND 
HYDRO-ELECTRIC BOARD 
Dundee Area 


PPLICATIONS are invited for the 
under-mentioned appointment : 


SECOND ASSISTANT ENGINEER 
(PLANNING 


Applicants should have had a_ sound 
technical education and have obtained a 
Higher National Certificate or Engineering 
Degree. Preference will be given to Corpor- 
ate Members of the Institution of Electrical 
Engineers 


Applicants should be well experienced in 
city and rural transmission and distribution 
planning up to 33 kV. 


Duties will include planning of H.V and 
L.V. reinforcements, distribution to new 
high density housing and city redevelopment 
works, also design of indoor and outdoor 
substations up to 33 kV. 


Salary will be in accordance with National 
Joint Board Agreement, Schedule A, Class 
J, Grade 7, £1,275/£1,410 (Scale 11). 


Applications should be on the standard 
application form obtainable from the Area 
Manager, Dundee Area, 7 Dudhope Cres- 
cent Rd, Dundee, and should be returned 
by 17 April, 1961. (A 219) 


‘ELECTRICIANS’ 

Fully qualified electricians required 
for general maintenance and instal- 
lation work on large integrated Iron 
and Steel Works. Excellent con- 
ditions, pension scheme in operation. 
Apply to: The Employment Officer, 
Appleby-Frodingham Steel Co., 
Scunthorpe, Lincs. (A 115) 


CROMPTON PARKINSON LIMITED 


invite applications for Contract En- 
gineers at Chelmsford and Provincial 
Branches. Must be capable of pre- 
paring, tendering for and handling 
composite schemes involving the 
engineering application of Switch- 
gear, Transformers, Rotating Plant 
and other products. Additional 
knowledge of Cablework an advan- 
tage. Constructive and interesting 
work including site visits throughout 
the U.K. and sometimes abroad. 
Superannuation Scheme. Write stating 
age and details of previous experi- 
ence to: Manager, Contract Dept., 
Chelmsford. (A 163) 


DRAUGHTSMAN - 
ELECTRICAL 


required by Consultants. Location 
Westminster. Ability to lead_ small 
team with some supervision. Experi- 
ence of industrial installations 
essential, Academically, O.N.C./ 
H.N.C. advantageous. Necessarily, 
salary will be decided on individual’s 
experience, etc. Details, please, of 
experience and employments to Sir 
Alexander Gibb and Partners, Queen 
Anne’s Lodge, Westminster, S.W.1. 


(A 194) 


LINDLEY THOMPSON 


MIDLANDS SALES REPRESENTATIVE 


A Representative is required to promote sales in the Midlands to Area 
Boards and industrial users. Applicants should preferably have sales experience 
and some knowledge of power transformers. Applications, which will be 
treated in strict confidence, stating experience and salary required to: 


The Managing Director, 
Lindley Thompson Transformer and Service Co. Ltd., 
St. Mary’s Rd, Langley, Slough, Bucks. 


(A 149) 
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THE NORTH WESTERN ELECTRICITY BOARD 
SECOND ASSISTANT ENGINEER 
(SYSTEM PLANNING) 

SUB-AREA ENGINEERING DEPARTMENT 
KENDAL 

JHE prime duty of the successful appli- 

cant will be to co-ordinate the planning 
and programming of rural development in 
the Sub-Area and experience in such work 
on a large scale is essential. He will also 
be required to assist in system planning 
and design at voltages up to and including 
33 kV for which experience in load flow 
investigations, protective gear application, 
plant specification and distribution construc- 
tion will be an advantage. The H.N.C. (or 
equivalent) in Electrical Engineering is a 
necessary qualification. 

Salary Scale: £1,350/£1,500 p.a. Grade 
K.7. N.J.B. Conditions. 

Applications on forms to be obtained 
from the Manager, No. 6 Sub-Area, The 
North Western Electricity Board, Castle 
Green, Kendal, and returned to ry ae 
5 April, 1961. ) 


THE EAST MIDLANDS ELECTRICITY as 
Area Board Headquarters 
SENIOR ASSISTANT ee 

Vacancy No. 2! 

ALARY: N.J.C. Grade ,020 x £30— 

£1,140 per annum. 

Candidates should have experience of 
modern purchasing procedures and the sale 
of redundant equipment and scrap. A 
knowledge of the types of materials, plant, 
equipment and domestic apparatus, etc., 
purchased by the Board, is essential. 

Applications should be addressed to the 
a The East Midlands Electricity 
Mapperley Hall, Lucknow Ave, 
Noutittghass within 14 days of the date of 
this advertisement, in an envelope endorsed 
“Senior Assistant’ (Purchasing).” (A 227) 


MERSEYSIDE AND NORTH WALES 
ELECTRICITY BOARD 
ASSISTANT SECTION ENGINEER 
EQUIRED at Whitchurch in the 
» Board’s No. 4 Sub-Area. Salary within 
015 per annum (N.J.B. F.9, 


Applicants should preferably have had 
experience in the construction, operation 
and maintenance of overhead ‘and under- 
ground high and medium voltage networks, 
with their associated substations and equip- 
ment. 

intments subject to medical examina- 
ension Scheme. 

forms obtainable from the 
Manager, No. 4 Sub- ong Electricity Hse, 
Rhostyllen, nr. Wrexh 

Closing date: 7 April, "1961. (A 225) 


CENTRAL ELECTRICITY GENERATING BOARD 
Southern Division 
SHIFT CHARGE ENGINEER 
PORTSMOUTH GENERATING STATION 
SEC/3.138. 
PPLICANTS should have had pre- 
vious experience in a lar 
generating station. Manufacturing wor 
experience would be an advantage. 
Preference will be given to those pos- 
sessing technical qualifications admittin 
to corporate membership of a recogni 
professional engineering institution. 
Salary: N.J.B. H.7, £1,190/£1,325, 
plus 10% shift allowance. 
ial application forms obtainable 
from Divisional Secretary, 111 
High St, Portsmouth, should be returned 
by Tuesday, 4 April, 1961. (A198) 


ABLING JOINTER wanted, capable of 
jointing up to and including 11 kV 
cables. Must be willing to travel i rn 
in the Midlands, Lincolnshire and nca- 
shire areas. Must be able to drive. Excellent 
rates of pay and working conditions.—Box 
8225, Electrical Times. (A 123) 


ESIGNER of small transformers, 20 VA 

to 15 kVA, coil winding, delay lines, 
instrument transformers—must be experi- 
enced in latest designs and high standards— 
required by Scottish manufacturer to extend 
range of present lines. salary and 
a prospects of future director- 


shi 
Reply in confidence giving full particulars 
of experience and qualifications to Box No. 
Electrical Times. (A 195) 


ENGINEER required for Con- 
sulting Engineers’ Office to undertake 
the design of electrical services for all 
classes of buildings, including hospitals, 
industrial and commercial buildings at home 
and abroad. Spring and summer holidays. 
Pension Scheme and luncheon vouchers. 
Apply in writing, stating 
— salary and salary ge to: J. 
oger Preston and Pinrs, 15 North Audley 
St, London W.1. (A 212) 


bg SENIOR ESTIMATING 
ENGINEER. First-class situation open 
large Electrical Company, 
age, experience, salary——Box No. 
Electrical Times. ( 


London. Write 
8237, 
A 191) 


LECTRICAL ENGINEER (Construc- 
tion) required by Consulting Engineers 
for work in the N.W. Duties comprise co- 
ordinating, programming, and site super- 
vision required for construction of 132/ 
275 kV substations for the C.E.G.B. 
Applicants should be Associate Members 
or Graduates of the I.E.E., salary according 
to experience, pension scheme, car provided. 
Applications to be on forms obtainable 
from Resident Engineer, Construction 
Department, Kennedy and Donkin, Park 
Hse, 813a Wilmslow Rd, Didsbury, Man- 
chester 20. (A 231) 


for Electrical Contracting 
department required. Must be familiar 
with medium to —% industrial and com- 
mercial installations. Write giving full details 
of age, experience and salary required to: 

Simpson Brothers (of Hapton) Ltd., Hapton, 
Burnley, Lancs. (A 134) 


OUND Oak Steel Works Lid. require a 
» JUNIOR ELECTRICAL ENGINEER 
ae — to the Chief Electrical Engineer. 
carries responsibility for 
jaw development and improvement 
under the general guidance of the Chief 
Electrical Engineer. Candidates, preferably 
with experience in the heavy electrical 
field, should possess H.N.C. minimum, or 
graduate standard qualifications. 
Write, giving age, details of experience, 
and salary level expected, to 
he Manager, Personnel Dept., Round Oak 
Steel Works Ltd., Brierley Hill, Staff: Te 88) 


EPRESENTATIVE required by the 
Electrical Division of a large group 

of companies = have recently entered 
the Domestic Appliance market. Area to be 
covered: South Western and South Wales 
Electricity Boards. Anticipated starting date: 
1 June, 1961. Superannuation scheme. Car 
provided.—Box No. 8239, Electrical he 


UPERVISING ENGINEER _ wanted. 
Must be experienced man and com- 
petent estimator. Salary by arrangement. 
Permanent post. Pension and bonus schemes 
in operation. Please write with brief par- 
ticulars to: The Manager, Rashleigh 1: 
and Co. Ltd., 1 Kingsley Terr, rhe 
upon Tyne 4. 
ECHNICAL ASSISTANT required in 
Electrical and Mechanical Engineering 
Section of Chief Engineer’s Department, 
with experience of modern electrical and 
mechanical installations in large buildings. 
Experience of heating and ventilating an 
advantage. Graduate or associate ee 
ship of recognised professional 
preferred. Up to £960, according to qua. 
cations and experience. Pension Scheme. 
One Saturday only worked in five. Form 
from Chief (GS/T/724/3), L.~__., 
County Hall, S.E.1. (A 211) 


ECHNICAL SALES ENGINEER re- 

quired by prominent switchgear and 
busbar trunking manufacturer, resident in 
Glasgow or Edinburgh, preferably with 
existing connections. Car provided. Non- 
contributory pension scheme in 
Applicants should state age, experience a 
salary required.—Box No. 8233, Electrical 


Times. (A 148) 
Box No. to be addressed to the 
ELECTRICAL TIMES, Sardinia Howse 
Sardinia Street, Londen, W.C.2 
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APPOINTMENTS WANTED 


secks ree 
E ponsibie position. Extensive experience 
including overseas. Box No. 8231, “- 
Times. A 139) 


WORK WANTED 


NSPECTION AND SPECLFICATION 
I for elec. work; free-lance.—""Beaum ont,” 
334-6 King St, London, W.6. (A 124) 
N ETALWORK. — types of — 

assis, racks, ¢tc., to yO 
Philpotts Metalworks Lid., 
Cha hapman St, Loughborough. (A 10) 


WANTED 


ANTED for prompt cash, ferrous and 
non-ferrous SCRAP ; also plant for dis- 
mantling. Buyers of second-hand machinery 
and plant for re-use-—W. and H. Cooper 
Ltd., 17 Brady St, Bethnal Green, B.1. (A 1) 


FOR SALE 


.A. ELECTRICAL CO. for A.C.-D.C. 
MOTORS, Switchgear, 
Hoists, Reduction Gears, new 
ditioned. units—CHI 5105, 67 Rothschild 
Rd, W (A 2) 
rom D.C. MOTORS, Generators, 
new and reconditioned. REWINDS eo 
Edgware’s A8) 


Dc. SLOTMETERS: Tine 
Switches and rterly Meters. Single 
and polyphase, 24-100 amps. Tested and 
2 years. Television and Billiards 


ers. — Tradex Meter Co., Surbiton. 
Elmbridge 2234/5/6. (A 
LECTRIC MOTORS, D.C. and A.C, 


Motor Generator Sets, Alternators and 
Dynamos, Diesel Sets, Circuit-breakers, 
Switchboards, reconditioned and guaranteed. 
Very large held.—Britannia Manu- 
facturing Co. .. Britannia Walk, N.1. 
CLErkenwell Stores at Chobham, 
Surrey. 

OR SALE: 274/187 kVA Sets. B.G. 

Plant (Sales Agency) Ltd., Watlington 
44, Oxon. (A 213) 

LUORESCENT FITTINGS, Shells and 

Chokes to BS 2818 (Licence No. 3237) 
Coil Winding, all Br: metal work.—D. E. 
Cowling & Sons Ltd., Romside Tradi 
Estate, North St, Romford 47282. (A 

OUSE-SERVICE METERS, A.C. or 


D.C., quarterly or pre 
Electrical, 221 City Ra. Lon 


OUSE-SERVICE METERS, all ati 
can be obtained by return from Selec- 
trics, Dept. E.T., Meter Hse, Factory Row, 
Castle Circus, Torquay. Phone 7218. (A 6) 
ATEW FRACTIONAL GEARED 
LN MOTORS 230 V a.c. s.-ph. 50 ¢ r.p.m. 


1, 6, 12 or 20. £3 18s 6d carriage paid.— 
The Universal Electric Motor Co. Te 2 
Constance Rd, Enfield. A i81) 


word with your ElectricalfStoff 


PORTAWAY 


ror ELECTRICAL SAFETY 


1 NORTH PARK 
/TED 


TA PORTAWAY- TN 3855 


ltustrated price list on request. (A 142) 


URLEY CHOKES AND 
Our 80 W tapped h.p.f. ballast with 
starter switchgear-holder 
proving itself the most 
able most tard 57s 
—F. W. Bians'! (Dee tA 
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Art Rounv Banp 


FOR CABLE FIXING 


No more clips and saddles in all their various sizes — 
Just a roll of A.R.B. — easily cut — easily bent. 
In galvanised steel or copper — ideal for M.1.C. cables. 


From your usual supplier or write for illustrated details to: 


Specialisation 


plus 60 years 
experience 


ADDS UP TO THE 


THE HARBORO’ RUBBER CO.,LTD. Dainite Mills, Market Harborough. Telephone 2274/6 


Z, 
wm 
wae 
3 = = 
21 MORLEY STREET, LONDON, S.E.! ie 
DAHL BROTHERS Waterloo 4075 3 lines 
IN MOULDED RUBBERS 
qualified t@ discuss and advise ~ 
Fully appraved and A.R.B. 
ii 
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BAYLISS, JONES & 


HEAD OFFICE: VICTORIA WORKS, WOLVERHAMPTON 


LONDON OPFICE: G.K.N. HOUSE, 22 KINGSWAY, LONDON, 


W.C.2, * TELEPHONE: CHANCERY 1616 


Electrical Times, 23 March, 1961 


NICS 
THE WORLD’S MOST RELIABLE TRANSFORMERS 


Ag : 


150 kVA 3 phase 300 kVA 3 phase 
3,300/440 volts with 11,000/433 volts 
Thompson Relief transformer as supplied 
Chamber as supplied to East Africa. 
to an oil refinery. 
, 150 kVA single phase 
50 kVA single phase transformer secondary 


10 volts 15,000 amperes 
for operating an 
Electric Furnace. 


11,000/250 volts 

transformer built 

to BEBTI1/1958 
specification. 


THE WORLD'S MOST RELIABLE TRANSFORMERS 


LINDLEY THOMPSON TRANSFORMER @ SERVICE CO. LTD., 
ST. MARY’S ROAD, LANGLEY, SLOUGH, BUCKS. 


s4 
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Wootton meter boards 
win every time! 


Obviously, when they're Wootton- 
made, and Wootton-tested. Made 
from the best plywood Wootton 
could lay hands on. Tested for 
reliability . . . toughness . 
durability. Wootton meter boards 
stand up to anything. No contraction 
or expansion or warping with 
Wootton! Oh, and there’s more to 
Wootton than just meter boards. 
They make wood blocks too, and 
instrument cases, and they're 
brilliant at sunk switch boxes. 


WOOTTON-the meter board people 


WOOTTON &4CO.LTD 
ALMA WORKS : PONDERS END: MIDDOX 
Telephone: HOWard 1858 


Strong and elastic with excellent 
electrical properties, ozone resistance, 
moisture, weather and corrosion resistance. 
Suitable for repairs and joints between the 
following dielectrics:—Polythene and Irradiated 
Polythene, conventional and high density. 
Vulcanised Rubber. Vulcanised Polychioroprene 
(P.C.P.). Polyviny! Chloride (P.V.C.). 


ELECTRICAL PROPERTIES (TYPICAL) 


Volume Resistivity (20°C)—-7 x ohm-cm. 
Electric Strength:— 500 volts/Mil (stretched 
tape, | minute value, electrodes) 


Permittivity:— —2.48/2.47 (1 Ke/s to | Me/s) 
Power Factor:— —0,0014 at 50 0.0010/0.0009 
(i Ke/s to | Me/s) 


Thickness:— 0.020’ 
Produced in |” width in 10 yard coils in Black only. 


SE CK PLASTIC F 
& 
iE with THIN BLA ILM 
Manufactured by ROTUNDA LIMITED, DENTON, MANCHEST®R 
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OUTDOOR 
SWITCHGEAR 


SEMI-HAZARDOUS AREAS 


Photograph by courtesy of Shell International Petroleum Co. Ltd. 


One of a large number of Motor Starter Switchboards, non-sparking, 

installed 15 miles off-shore on Oil Gathering Stations in Lake 

Maracaibo (salt water), Venezuela. These switchboards are com- 

pletely weatherproof and operate under the most exacting climatic 
conditions conceivable. 


STAND No. 19. Row G. A.S.E.E. Exhibition, 
Earis Court, March 21—25, 1961. 


ELECTRO MECHANICAL MFG. CO. LTD. 


Head Office and Works: Marlborough Street, SCARBOROUGH. 
Telephone: Scarborough 2715-6 
London Office and Showroom: 133-135 Grand Buildings, Trafalgar Square, LONDON, W. C. 2 
Telephone: Whitehall 3530 
Subsidiary of Yorkshire Switchgear and Eng. Co. Ltd. 
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ROLLED STRIP 


Cold rolled strip is available 
over a wide range of 
thicknesses and widths. 


Rolled strip can be supplied soft, 
half hard or hard. 


Thicknesses are from 0-002’ 
upwards and widths up to 53" 


Test gauging 
copper strip 


a 
4 5 
4 
: > 
Va 
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FREDERICK SMITH & COMPANY ANACONDA WORKS SALFORD 3-LANC y 
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(REGD. TRADE-MARK) 


Transformers 


and 
Chokes 


May we receive your next enquiry ? 


THE ZENITH ELECTRIC COMPANY LTD. 
ZENITH WORKS, VILLIERS ROAD, WILLESDEN GREEN, LONDON, N.W.2 


Telephone: WiLiesden 6581-5 Telegrams: Voltachm, Norphone. London 
MANUFACTORERS OP ELECTRICAL EQUIPMENT INCLUDING RADIO AND TELEVISION COMPONENTS 


STARTING 


* EXTENDED MOTOR LIFE 


Smooth stepless acceleration and automatic regula- 


tion of Rotor Current for all starting conditions. 


* STANDARDISATION 


Standard units are used which can be calibrated in 
a few minutes. Heavy duty types also available. 


LOW MAINTENANCE 


The robust and simple design ensures trouble free 
service. 


3 SPACE SAVING 


Less than half the size of a normal Rotor Starter. 


Please write for comprehensive literature. 


LEE GUINNESS LTD. | 


WORKS: NEWTOWNARDS, N. IRELAND 
Enquiries to: MAIN SALES OFFICE, 25 VICTORIA STREET, LONDON, S.W.I 
TELEX 23687 TEL: ABBEY 6762/3 LG3 JHS 6228 
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PERFORATED MILD STEEL 


CABLE 
TRAYS 


provide a continuous chassis for the 
efficient attachment of cables and wires. 
With the Cable Trays once in position, 
subsequent alterations and additions to 
the wiring can be speedily effected at 
minimum cost, without drilling or 
plugging. 

Trays and bends are available from 2 in. 
to 36in. wide; the standard length of 
trays is 8 ft. 

Strongly constructed of mild steel plate, 
and supplied self-colour, painted, hot-dip 
galvanized or plastic coated as required. 


Send for List No. 1003 to: 


G. A. HARVEY & CO. 
(LONDON) LTD. 
WOOLWICH RD., LONDON, S.E.7 
‘elephone: GREenwich 3232 (22 lines) 


Other HARVEY Facilities and Products: PERFORATED METALS - WOVEN WIRE - WIREWORK - LARGE MACHINE SHOP 
FACILITIES - FABRICATIONS IN ALL METALS - STEEL SHELVING AND STORAGE EQUIPMENT - GALVANIZING - ETC. 


P/é 


| thod of TIX 
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What do you—or any engineer—mean by the 
‘design’ of a motor? Its electrical design? 
(Motors of the same type and power can be very 
much alike in this). Its looks? Or the form it 
takes: how it is put together ? We think there is 
something of all these implied; along with the 
idea of the way various specific problems of detail 
have been met and dealt with. Such details 
distinguish one manufacturer’s machine from 
another because they depend, not on theory, but 
on experience; on how long the manufacturer 
has been in the game; on... 


Take the slip rings on a large T.E. water-cooled 
A.C. motor. They may be —and often are— within 
the main enclosure. But on Crompton Parkinson 
machines they are in a separately cooled chamber 
sealed off from the rest of the motor. There are 
two very important advantages in this arrange- 
ment. Firstly, carbon dust from brush wear does 
not get into the motor, where it is impossible 
to remove and accumulates from year to year. 
Secondly, access to the slip rings and brush gear 
is far easier: with the inspection covers removed 
there are no obstructions; the electrician can 
work close to the job and see exactly what he is 
doing. The enclosure is ribbed externally and 
cooled by its own fan. This is the kind of detail 
that 80 years of making motors helps one to 
get right. 


Parkinson 


LIMITED 


Makers of Electric Motors of all kinds, A.C. and D.C. 
Generators, B.E.T. Transformers, Switchgear, Cables, 
Instruments, Lamps, Lighting Equipment, Batteries, 

Stud Welding Equipment, Traction Equipment, Ceiling Fans. 


CROMPTON PARKINSON LTD - CROMPTON HOUSE - ALDWYCH - LONDON - WC2 
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MICANITE 


COMMUTATOR 
INSULATION 


Consult 


EAST LONDON MICA WORKS 


ANOTHER NEW INSTRUMENT by MARTINDALE 


_INDICATOR TROUBLE TRACING 


INSTRUMENT 


WITH THIS INSTRUMENT AN 
ELECTRICIAN CAN: 


| Prove continuity of all phases. 
2 Ascertain faulty line if continuity is not proved. 
3 Identify the phase colour of worn or faded leads. 
4 Ascertain the sequence of phase rotation. 

5 Obtain correct phase balancing. 


6 Make correct connection of a motor where Beare: 
wrong rotation may cause serious damage to y l 
machinery. 
SEE IT DEMONSTRATED | 
Compact; only measures 34” x 24” x 2’; almost unbreakable; AT THE ELECTRICAL | 
ENGINEERS’ EXHIBITION | 


STAND No. B.I. 


Write for illustrated leaflet to: 
MARTINDALE ELECTRIC COMPANY LIMITED, 45 Westmorland Road, London, N.W.9 - COLindale 8642 


; 
‘a 


: 


Administration Building, 
Stanlow Refinery, 

Shell Refining Company. 
Architects: 

Grenfell, Baines & Hargreaves 
Electrical Contractor: 
Troughton & Young Ltd. 


Bridge House, Guildford. 


Electrical Contractor: 
Spear’s Electrical Co. Ltd. 


Putney Bridge House, London. 
Architects: 

R. Seifert & Partners 
Electrical Contractor: 

Electra (Birmingham 1935) Ltd. 


Peter Robinson’s Store, 

Strand, London, 

Architects: Fry, Drew & Lasdun 
Electrical Contractor: 
Troughton & Young Ltd. 


Architects: Scott, Brownrigg & Turner 


Greenhill Estate Flats, 
Sheffield. 

Architect: City Architect, 
Sheffield Corporation 
Electrical Contractor: 
Yorkshire Electricity Board. 


British Insulated Callender’s Cables Limited, 21 Bloomsbury Street, London, W.C.1 


There are 47 BICC Branches throughout 
the British Isles, each fully stocked with 
Mineral, Rubber and Plastic Insulated 
Cables — ready for prompt delivery. 
Write for further details and the address of 
your nearest Branch Office. 


ge 

Me 
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GRIFFITHS. GILBART. LLOYD. 


MPANY LIMITED 


PARK ROAD. 


TELEPHONE NORthern 6221 


FOR CYLINDERS & TANKS 


‘Econite’ Jackets for cylinders and tanks are 
designed to maintain water temperature with the 
minimum of heat, so saving on fuel bills. A recent 
test over a period of 22 hours showed that a 20 
gallon cylinder covered with an ‘Econice’ Jacket 
and holding water at temperature of 150°F in a 
room temperature of 46°F cooled at the rate of 
only 1-79°F per hour. 

“‘Econite’ Jackets are supplied complete with 
aluminium bands and fixing clips and are available in 
seout Whice or Brown Canvas, Cream Plastic 
Coated Cloth, Cream Plastic Film and Cream 
American Cloth finishes. 


APPROVED BY ALL ELECTRICITY AUTHORITIES. 
Manufactured only by 


KITSON’S INSULATIONS LTD. 


LONDON ROAD, BARKING, ussax. 
elephone: RIPPLEWAY 5544 
Brighton, Cambridge, Canterbury, Lincoln, Norwich 


BSS 6338 VIR ARMOURED 


VIR LEAD COVERED. 


BSS 1116 BSS 708 a 
QUARRIES COALMINING 
BSS BSs 2004 


"NEON LIGHTING 


BSS 1557 
POLYTHENE/PVC 


VILLIAM LTD. 
156-170 BERMONDSEY LONDON 


CABLE WORKS wWeEMBLEY 


A 
— Th, Capstan and Auto- 
* @) | | 
‘ECONITE' 
== JACKETS 
4 
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Shell demonstratio 


Two clean bright pennies are placed in beakers of | could have been bronze bushes in your machine 
oil, one in Shell Garia Oil 21, the other in a con- tools—stained in less than half a shitt. Sulphur is 
ventional cutting oil containing sulphurised additives. essential in heavy duty cutting oils. Special additives 
After three hours at room temperature one penny in Shell Cutting Oils protect your machine tools and 
is still bright and stain-free, the other heavily yet allow the sulphur to do its job. W:: 
stained with black copper sulphide. The bright for the book “Selecting Your Cutting O 
penny is from the beaker containing Shell Garia Oil to Lubricants Department, Shell-Mer Hoi* 
21, the blackened one from that containing the London, W.C.2. 

conventional oil. While these were just pennies they DROMUS ... PELLA...MACRON...GARIA 


SHELL CUTTING OILS 


q 
: 


at an attractive price. Fully enclosed 
for easy fixing. Tapped silent control 
ed in stout cartoa. 


An attractive batten fitti 
spine with slots and k 
gear. Individually 
STAR 15 Single 
STAR 25 Twin 5 
STAR 18 Single 


STAR 28 Twin & 
* sapped 2¥/250v 


An attractive reflector fitting at a remarkably low price. The detatch- 
able reflector is mounted on the STAR spine 
With tapped silent control gear. 


* sapped 200/250r 


Low cost Fluorescent 
Light Fittings 


Visit us at the ASEE Exhibition Stand Z.5. 


LUMIRON 


Manufacturers of Contemporary Lighting Fittings 
Showrooms & Trade Counter Works & Trade Counter 
180 Shaftesbury Avenue, London, W.C.2 
COVent Garden 0126/7 N.W.10 
Send for latest fluorescent catalogue 


LAD: 2262/3 
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STOP PRESS!! Another feather in our Cap— 


“LUPUS M.C.B.s WILL BE 
INSTALLED THROUGHOUT THE 
BRITISH TRADE FAIR 
AT MOSCOW.” 


Continuity of Supply 
always ensured with .. . 


Registered Trade Mark 
miniature 


CIRCUIT 
BREAKERS 


Pre-tested and Guaranteed 
Used the world over 


@[Single, Double or Triple-Pole 
Single-pole “Midget” M.C.8. | ‘Complete range of Distribution Boards 


& @ Delivery ex-stock 


@ Easy installation 
@ Safety in service 


THE M.C.B. CO. (Manchester) LTD. 


SPECIALISTS IN MINIATURE CIRCUIT-BREAKERS 


Lupus Works, Oxford Road 
Altrincham Cheshire 


A.S.E.E. STAND 


Telephone: Altrincham 2722/3 


HYTHE RD., SCRUBBS LANE, 


Nc Finishing Touch 


HARFORD ST BIRMINGHAM 


Telephone CENtral 4135 (6 lines) 


bad 
: Retail 5.13.4 7. 6.8 
13.10.9 
— 
HOOD 15 Single .. .. Retail £3.16.0 £4.12.0 RHODIUM 
HOOD 25 Twin S .. .. Retail 6.19.8 8.10.0 
HOOD 18 Single 8 Retail 7. 8.0 9. 8.0 ROST 
HOOD 28 Twin ® Retail 11. 0.0 16. 0.0 


<P 


Enfield-Standard 


POLYTHENE DIAPHRAGM SHEATHED 
3 CORE PIPE LINE COMPRESSION CABLE 


For 


SOUTH OF SCOTLAND ELECTRICITY BOARD 


Enfield-Standard are supplying the South 
of Scotland Electricity Board with 23,000 
yards of 132 kV. Polythene Diaphragm 
Sheathed 3-core Pipe Line Compression 
Cable for three installations in Glasgow, 
where similar cables with Lead Diaphragm 


Sheaths have been operated successfully for 


many years. 


A.S.E.E. EXHIBITION 


SEE US ON STAND 


G.12 


Enfield-Standard Power Cables Limited | 
Head Office and Works > 
BRIMSDOWN ENFIELD . MIDDLESEX TELEPHONE: HOWARD 2466 


Electrical Times, 23 March, 1961 67 
4 
| 
—y 
: 


It makes sense to 


An attractive batten fitting at an attractive price. Fully enclosed 
— with slots and keyholes for easy fixing. Tapped silent control 
Individually packed in stout — 


STAR 15 


Retail 8.10.) 


An attractive refector fitting at a remarkably low price. The detatch- 
able reflector is mounted on the R spine described above. 
With tapped silent control gear. 


HOOD 15 Single 5’ 


Low cost Fluorescent 
Light Fittings 


Visit us at the ASEE Exhibition Stand Z.5. 


LUMIRON ‘10. 


Manufacturers of Contemporary Lighting Fittings 
Showrooms & Trade Counter Works & Trade Counter 


180 Shaftesbury Avenue, London, W.C.2 HYTHE RD., SCRUBBS LANE, 


COVent Garden 01267 N.W.10 
Send for latest fluor talog 


LAD: 2262/3 
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STOP PRESS !! Another feather in our Cap— 


“LUPUS M.C.B.s WILL BE 
INSTALLED THROUGHOUT THE 
BRITISH TRADE FAIR 
AT MOSCOW.” 


Continuity of Supply 
always ensured with . . . 


Registered Trade Mark 
miniature 


CIRCUIT 
BREAKERS 


Pre-tested and Guaranteed 
Used the world over 


@[Single, Double or Triple-Pole 
@ Complete range of Distribution Boards 


@ Delivery ex-stock 


@ Easy installation 
@ Safety in service 


THE M.C.B. CO. (Manchester) LTD. 


SPECIALISTS IN MINIATURE CIRCUIT-BREAKERS 


Lupus Works, Oxford Road 
Altrincham Cheshire 
Telephone: Altrincham 2722/3 


A.S.E.E. STAND F.1 


HARFORD ST BIRMINGHAM 19 


STAR 25 Twa 5 Retail 5.13.4 7. 6.8 
STAR 18 Single ¥ Retail 5.10.0 7.10.0 
* sapped 2¥/250v 
| rely on 
HOOD 25 Twin ae Retail 6.19.8 8.10.0 
HOOD 18 Single Retail 7. 8.0 9. 8.0 > ROST 
HOOD 28 Twin .. .. Retail 11. 0.0 16. 0.0 
i 
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<P. 


Enfield-Standard 


| 3 POLYTHENE DIAPHRAGM SHEATHED = | 
3 CORE PIPE LINE COMPRESSION CABLE Ni 


) 
For 
SOUTH OF SCOTLAND ELECTRICITY BOARD 


Enfield-Standard are supplying the South 


of Scotland Electricity Board with 23,000 1] 
yards of 132 kV. Polythene Diaphragm | _ 


Sheathed 3-core Pipe Line Compression 


Cable for three installations in Glasgow, 
where similar cables with Lead Diaphragm 
Sheaths have been operated successfully for 
many years. 


A.S.E.E. EXHIBITION 


SEE US ON STAND 


G.12 


Enfield-Standard Power Cables Limited 


Head Office and Works 
BRIMSDOWN - ENFIELD - MIDDLESEX ° TELEPHONE: HOWARD 2468 


“i 

j 

¥ 

§ t ¢ 

A\ 
A 
: 
Se 
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complete cable 
| security — 


Insuloid 
Type saddies 


2 POINT SINGLE SCREW FIXING 


* Save time 

Increase efficiency 

* Greater versatility 

* Made from immensely 
strong nylon 

* Lighter and stronger 
than metal 

Absolutely anti-corrosive 

Self-tensioning straps 

insulation value, freedom from %* No need to carry large 
corrosion and electrolytic action. stocks of components 


.. or Type saddies 


2 POINT 2 SCREW FIXING ~~ 


Every type, every size and every 
combination of cables are 
secured quickly and more 

efficiently than ever before with 
these saddles. Designed for use 
with standard cable racking, the 
SAS Saddles are made from 
tough, virtually unbreakable 
nylon to withstand the effects of 
most chemical and acid attacks, 
and providing for high 


The quickest, most convenient, most 
versatile and economical Cable 
securing method yet available. 
Designed specially for wall and panel 
mounted wiring installations, the AS 
Cable Saddle will accommodate cables 
of any diameter, type or combination, 
providing complete security with the 
highest insulation and anti-corrosive 
ities in any climatic conditions. 
ons sizes are required to cover the 
most complex cable assembly. 


Send for fully descriptive literature 
covering a full range of Insuloid 
Cable Clips today. 
INSULOID MANUFACTURING CO. LTD. 


Works, Leeston Road, Wythenshawe, Manchester. 
Tel: Wythenshowe 2842 3163. 


Come and see us on Stand Zi! at the A.S.E.E. Exhibition, Earls Court. 


FOR 


CABLE 
SPIKING 


WITH PERFECT 
SAFETY 


USE THE 
REMOTELY 
CONTROLLED 
CARTRIDGE 
OPERATED 


‘ACVOKE’ 


CABLE SPIKING GUN 


Following highly successful “Live” Spike tests 
bulk quantities have now been supplied as standard 
equipment to C.E.G. Board, the many Area Boards, 
as well as to Supply Companies, k and Rail 
Authorities, Atomic Energy Establishments, Utility 
and Commercial Undertakings at Home and Abroad. 
Price £65.15.0 NET. EX WORKS 


ACCLES & SHELVOKE LTD BIRMINGHAM 6 ENGLAND 


SPECIALISTS 


SWITCHGEAR 


J. G. Statter & Co. Ltd., 82 Victoria St, S.W.! 
A Member of the Metal Industries Group 


RECONDITIONED 

& GUARANTEED M E mf E R S 
FACTORY RECONDITIONED AND FULLY 
TESTED. 2-YEAR GUARANTEE. SINGLE 
AND POLYPHASE CREDIT METERS 
Supplied to Contractors, Local Authorities & 
Public Undertakings throughout the U.K. 


TELEVISION SLOTMETERS 


SPECIALLY DESIGNED AND MANUFACTURED 
FOR “ PAY-AS-YOU-VIEW ” TELEVISION. 


ALBERICE METER CO. 
87/89 STERTE AVENUE, POOLE, 
DORSET POOLE 272 


London Office & Depot : 371, West Green Road, TOTTENHAM, W.1S, Bowes Park 7080 
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THE feature which gives leadership in plug design! 


MK 20! OHB 


and eases 


M.K. ELECTRIC LIMITED - SHRUBBERY ROAD - EDMONTON - LONDON N.9 - EDMONTON 5151 


ie 
69 
| speeds plu wiring ! 
‘ introduced during last year to MK 13 amp. 
wire. MK wrap-round terminal studs combined 
e 


70 Electrical Times, 23 March, 1961 


Positive proof ‘ 
all over 
the world \ 


\ 
\ 


AL 
RSs 
On 
\ 
Wherever the giant transmission lines stride across the land, 4 
porcelain insulation is likely to be in evidence. > 
And the chances are that this porcelain insulation is by Taylor, Tunnicliff. ¥ 
A few of the large variety of insulators we have , ~istt Us on 
the capacity and knowledge to produce are shown in the illustration below. Se ee ‘ WAS FIRST FLOCR 
No insulation problems are too difficult for us 
to consider. Most of them we can solve. E \/ J : 7 


TAYLOR TUNNICLIFF & CO. LTD 


Head Office: EASTWOOD - HANLEY + STOKE-ON-TRENT - Tel: STOKE-ON-TRENT 25272-5 
London Office: 125 HIGH HOLBORN + LONDON W.C.1 - Tel: HOLBORN 1951-2 


é Primed in England by Gibbs & Bamforth Ltd., St. Albans, for the ietors, THe Execraicat Times 
and published at Sardinia House, Sardinia Street, London, 


\ 
= 
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The complete electrical 
repair service including 
rewinding to any insulation 
specification. 


Works at: Bath, Birmingham. 
Cardiff, Chesterfield, Edinturgh, 
Glasgow, Hawick, London, hesier 
Newcastle-upon-Tyne, Swanse. 


BRITISH ELECTRICAL REPAIRS LIMITED : 
EMPIRE HOUSE, CHARLOTTE STREET, MANCHESTER, |. 2 


Telephone : CENtral 1378 (3 lines) 
dmBER110 and CENtral 3641 (2 lines). 


ii 
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Smith House Service Meters 
ensure quality control 


é 
TYPE ™.33 METER WITH 
MAXIMUM DEMAND INDICATOR TYPE M.33 3-PHASE 3-ELEMENT 
WATTHOUR METER 
4 


TYPE M.25 3-PHASE 2-ELEMENT 
WATTHOUR METER 


SINCOS K.V.A. METER 


Smith Meters Limited 


ROWAN ROAD STREATHAM VALE LONDON S.W.I6 TELEPHONE: POLLARDS 2271 
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